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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a coating type magnetic recording medium in a thin layer region having 
excellent magnetic properties which have not been obtained heretofore by using new magnetic powder entirely 
different from the conventional acicular magnetic powder. 

SOLUTION: In this magnetic recording medium in which a magnetic layer containing magnetic powder and a 
binder is provided on a nonmagnetic supporter, the magnetic powder is composed of granular or oval rare 
earth-iron- boron series magnetic powder in which the average grain size lies in the range of 5 to 200 nm, 
alternatively in the magnetic recording medium having the above constitution, the space between the 
nonmagnetic supporter and the magnetic layer is provided with an under coat containing inorganic powder and 
a binder, and the average thickness of the magnetic layer is 0,3 um or less. 
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[Claim(s)] 

[Claim 1] The magnetic-recording medium which is, carries out and is characterized by the granular thing 
which have ****** and the above-mentioned magnetic powder in the range of 5*200nm average grain size, and 
which is been ellipse-like rare earth-iron boron system magnetism powder by the magnetic-recording medium 
which has the magnetic layer which contains magnetic powder and a binder on a nonmagnetic base material. 
[Claim 2] For rare earth-iron-boron system magnetism powder, the content of rare earth and boron is the 
magnetic-recording medium according to claim 1 they are [ medium ] 0.2 to 20 atom %, and 0.5 to 30 atom %, 
respectively to iron. 

[Claim 3] The magnetic-recording medium according to claim 1 or 2 which contains transition metals other 
than iron in rare earth-iron-boron system magnetism powder. 

[Claim 4] Rare earth-iron-boron system magnetism powder is a magnetic-recording medium according to claim 
1 to 3 by which a core part is metal iron or an iron alloy, and an outer layer part consists of a rare 
earth-iron-boron compound. 

[Claim 5] The magnetic-recording medium according to claim 1 to 4 whose average thickness of a magnetic 
layer it has the under coat which contains the inorganic powder of at least one layer, and a binder between a 
nonmagnetic base material and a magnetic layer, and is 0.3 micrometers or less. 

[Claim 6] The magnetic-recording medium according to claim 1 to 5 0.6 to 0.9 and whose saturation magnetic 
flux density an easy direction of magnetization is in the longitudinal direction of a magnetic layer, and 80 - 400 
kA/m and a square shape ratio are 0.10.5T for the coercive force of a longitudinal direction. 
[Claim 7] The magnetic-recording medium according to claim 1 to 5 0.5 to 0.8 and whose saturation magnetic 
flux density an easy direction of magnetization is located perpendicularly in a magnetic layer side, and 60 - 320 
kA/m and a square shape ratio are 0.1-0.5T for vertical coercive force. 

[Claim 8] The magnetic recording medium according to claim 1 to 5 0.4 to 0.7 and whose saturation magnetic 
flux density 60 - 380 kA/m and a square shape ratio are [ in / the easy direction of magnetization is distributed 
at random, and / which direction of vertical ] 0.10.5T in a magnetic layer side in the direction and magnetic 
layer side of arbitration within a magnetic layer side for coercive force. 

[Claim 9] Rare earth-iron-boron system magnetism powder with which it is in the range whose coercive force is 
80-400kA/m, 10 25 microwatts of whose saturation magnetization are b/g and, whose average grain size is 
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5-200nm, and it is, and rare earth, iron, and boron are used as a configuration element at least, and a 
configuration is characterized [ it carries out and ] by the granular thing been an ellipse-like. 
[Claim 10] Rare earth -iron-boron system magnetism powder according to claim 9 whose contents of rare earth 
and boron are 0.2 to 20 atom %, and 0.5 to 30 atom % to iron, respectively. 

[Claim 11] Rare earth-iron-boron system magnetism powder containing transition metals other than iron 
according to claim 9 or 10. 

[Claim 12] Rare earth-iron boron system magnetism powder according to claim 11 which contains cobalt, or this 
and nickel as transition metals other than iron. 

[Claim 13] Rare earth-iron boron system magnetism powder according to claim 9 to 12 with which a core part is 
metal iron or an iron alloy, and an outer layer part consists of a rare earth-iron-boron compound. 
[Claim 14] Rare earth, the water solution containing iron ion, and an alkali water solution are mixed. By 
building the coprecipitate of rare earth and iron, adding and heat-treating a boron compound to this 
coprecipitate, building the oxide of the rare earth containing boron, and iron, and carrying out heating 
reduction of this oxide The manufacture approach of the rare earth-iron-boron system magnetism powder 
which is in the range whose average grain size is 5-200nm, and is characterized by manufacturing rare earth 
[ whose coercive force is 80 - 400 kA/m / are, and it carries out, and is an ellipse-like, and 10 25 microwatts of 
whose saturation magnetization are b/g ] iron-boron system magnetism powder with a granular configuration. 
[Claim 15] Mix the water solution and alkali water solution containing iron ion, build an iron hydroxide, and 
rare earth salt and a boron compound are added and heat- treated to this hydroxide. By building the oxide of the 
rare earth containing boron, and iron, and carrying out heating reduction of this oxide The manufacture 
approach of the rare earth-iron-boron system magnetism powder which is in the range whose average grain size 
is 5 200nm, and is characterized by manufacturing rare earth [ whose coercive force is 80 - 400 kA/m / are, and 
it carries out, and is an ellipse-like, and 10 25 microwatts of whose saturation magnetization are 
b/g 1 iron boron system magnetism powder with a granular configuration. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to above-mentioned rare earth-iron-boron system magnetism 
powder and its above-mentioned manufacture approach, concerning the optimal magnetic-recording medium 
for super high density record of the magnetic-recording medium which used rare earth-iron-boron system 
magnetism powder, a detailed digital video tape and the detailed backup tape for computers, a high capacity 
floppy disk, etc. 
[0002] 

[Description of the Prior Art] As for the magnetic-recording medium, much more improvement in recording 
density is demanded for the play back system with the shift to a digital type from an analog type. When 
contention with a hard disk or an optical disk cannot realize the above-mentioned demand with an intense 
video tape or the intense backup tape for computers especially, it is like [ it is doubtful of continuation of the 
product itself ]. Although the magnetic-recording medium which used the metal thin film for the magnetic layer 
is proposed to the demand of improvement in such recording density, the so-called spreading mold 
magnetic-recording medium which comes to apply the magnetic coating which distributed magnetic powder in 
the binder on a nonmagnetic base material in respect of practical use dependability, such as productivity and 
corrosion, is more excellent. In this spreading mold magnetic-recording medium, the magnetic parametric 
performance was roughly divided as the technique of improving until now, and amelioration of magnetic powder 
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and amelioration of a medium manufacturing technology have realized. 

[0003] Since it corresponds mainly to short wavelength record about amelioration of magnetic powder, the 
improvement of magnetic properties is aimed at with atomization, conventionally magnetic powder, such as a 
ferromagnetic iron oxide currently used for the object for audios or the home video tape, Co denaturation 
ferromagnetism iron oxide, and chrome oxide, is in use, and the needlelike metal magnetism powder whose 
grain size ****** is about 0.1 micrometers now is proposed every year. Moreover, in order to prevent the loss of 
power by the demagnetization at the time of short wavelength record, high coercive forceization is achieved 
and coercive force of 198.9 kA/m extent is realized by alloying of iron-cobalt every year (for example, 
JP,3-49026,A, JP,5-234064,A, JP,6-25702,A, JP,6-139553,A, etc.). 

[0004] Moreover, by an improvement of the distributed technique at the time of using the binder which has 
various functional groups, and the above-mentioned magnetic powder about amelioration of a medium 
manufacturing technology, and improvement in a calender technique further performed after a spreading 
process, the surface smooth nature of a magnetic layer improved remarkably, and has contributed to 
improvement in a short wavelength output greatly (for example, JP,64 1297,B, JP,7-60504,B, JP,4-19815,A, 
etc.). 

[0005] However, since record wavelength is shortened in connection with densification in recent years, if the 
thickness of a magnetic layer is thick, it will set to the shortest record wavelength field. In order to obtain an 
output only about [ 1/several ] in the conventional saturation magnetization and conventional coercive force 
extent of magnetic powder and to use very short record wavelength, The problem that the effect of the thickness 
loss resulting from the self-demagnetization loss at the time of inside **** record playback or the thickness of a 
magnetic layer becomes large conventionally if it is with a problem so much, and sufficient resolution is not 
obtained is ******. Since it is unconquerable to such a problem only on the surface disposition by an 
improvement of the magnetic properties by magnetic powder which was described above, or the medium 
manufacturing technology, reducing the thickness of a magnetic layer is proposed. 

[0006] Namely, since the effective thickness of a magnetic layer is generally called about [ of the shortest record 
wavelength used for a system ] 1/3, as for the thickness of a magnetic layer, about 0.3 micrometers is needed in 
the shortest record wavelength of 1.0 micrometers. Moreover, in order to improve the storage capacity per 
volume with the miniaturization of a cassette, it is necessary to carry out lamination of the whole 
magnetic-recording medium, and to carry out lamination also of the magnetic layer inevitably for this reason. 
Furthermore, since write-in magnetic flux generated from the magnetic head in order to raise recording density 
must be made into minute area and the magnetic head has also been miniaturized, the amount of generating 
magnetic flux will fall, but also in order to produce perfect flux reversal by the above minute magnetic flux and 
to cheat, it is necessary to carry out lamination of the magnetic layer. 

[0007] However, although how for the surface roughness of a nonmagnetic base material to affect a magnetic 
layer front face, to fall the solid content concentration of a magnetic coating when carrying out lamination only 
of the problem of being easy to degrade front-face nature and magnetic layer monolayer of a magnetic layer, or 
to reduce coverage can be considered if the thickness of a magnetic layer is reduced Therefore, the restoration 
nature of ** and the defect at the time of spreading or magnetic powder does not improve to such technique, 
and there is a problem of weakening paint film reinforcement. For this reason, when carrying out lamination of 
the magnetic layer by amelioration of a medium manufacturing technology, an under coat is prepared between 
a nonmagnetic base material and a magnetic layer, and while this under coat is in a damp or wet condition, the 
so-called simultaneous multistory spreading method which applies the upper magnetic layer is proposed 
(JP,63-187418,A, JR63191315 ; A, JP,5-73883,A, JP,5-217148,A, JP,5-298653,A, etc.). 

[0008] By improvement in such a spreading technique, thin layer spreading whose thickness of a magnetic 
layer is about 1.0 micrometers was attained, and problems, such as loss of power by ****** demagnetization, 
have been improved by the improvement of this thin layer spreading technique and the aforementioned 
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magnetic powder with the essential technical problem of longitudinal record. 
[0009] 

[Problem(s) to be Solved by the Invention] However, improvement in these magnetism powder and a medium 
manufacturing technology has also reached the limitation mostly in current, As long as needlelike magnetic 
powder is used especially about amelioration of magnetic powder, about 0.1 micrometers of grain size are a 
limit practically. Because, when it atomizes rather than this, it is because specific surface area becomes 
remarkably large and it becomes remarkably difficult saturation magnetization not only to fall, but to 
distribute magnetic powder in a binder. 

[0010] About coercive force, record is in a possible situation by technical **** of the magnetic head also to the 
medium which has high coercive force further. In especially a longitudinal recording method, in order that 
record elimination may prevent the loss of power by record and playback demagnetization as much as possible 
by the magnetic head, as for coercive force, it is desirable to make it as high as possible. Therefore, it is a 
realistic approach for raising the recording density of a magnetic -recording medium, and the most effective 
approach is forming a magnetic-recording medium into high coercive force. 

[0011] Moreover, in order to reduce the effect of the loss of power by the record and playback demagnetization 
which are the essential technical problem of longitudinal record, as for the thickness of a magnetic layer, it is 
effective to make it still thinner, but as long as the above mentioned grain size uses the needlelike magnetic 
powder which is about 0.1 micrometers, a limitation is generated also in the thickness of a magnetic layer. 
Because, therefore, on the average, a needlelike particle is located in a line with longitudinal orientation so that 
the needlelike direction may become in parallel to the field inboard of a medium, but since distribution of a 
particle has distribution, the particle located in a line so that the needlelike direction may become vertical to a 
medium side also exists. If such a particle exists, the surface smooth nature of a medium will be spoiled and it 
will become the cause of noise buildup. Such a problem becomes more serious, so that the thickness of a 
magnetic layer becomes thin. 

[0012] Furthermore, although it is necessary to dilute a magnetic coating with the organic solvent of a large 
quantity when it is going to carry out lamination of the magnetic layer In order to be easy to produce 
condensation of a magnetic coating with the needlelike magnetic powder which the former atomized and to 
evaporate the organic solvent of a large quantity at the time of desiccation, The stacking tendency of magnetic 
powder tends to fall, and by the tape like medium which is longitudinal record, even if a stacking tendency is 
bad and carries out lamination, there is a problem that it becomes difficult to acquire an expected magnetic 
parametric performance for aggravation of a stacking tendency and aggravation of front- face nature. Therefore, 
in longitudinal record, as long as that it is effective making thickness of a magnetic layer thin when raising a 
recording characteristic uses the conventional needlelike magnetic powder in spite of** or intermediary ****, it 
is in a difficult situation to obtain the spreading mold magnetic-recording medium which carried out lamination 
of the thickness of a magnetic layer further. 

[0013] In addition, among the magnetic powder by which the conventional proposal is made, particle shape is 
tabular and, as for barium ferrite magnetism powder, the magnetic powder of an about 50nm particle is known 
as a grain size (for example, JP,60-50323,B, JP,6-18062,B, etc.). The configuration and grain size of this barium 
ferrite magnetism powder are suitable for obtaining a thin layer spreading mold magnetic-recording medium 
compared with needlelike magnetic powder. However, since barium ferrite magnetism powder is an oxide, 
saturation magnetization cannot obtain the saturation magnetization more than 12.6 microwattb/g like a 
needlelike metal or alloy magnetism powder theoretically about [ 7.5 microwatts / at most ] by b/g. For this 
reason, if barium ferrite magnetism powder is used, even if it can obtain the thin spreading mold 
magnetic-recording medium of the thickness of a magnetic layer, since flux density is low, an output is low, and 
it is not suitable for a high density magnetic-recording medium. Needlelike magnetic powder which this is a 
reason and described above as magnetic powder for high recording density magnetic-recording media until now 



^ JP-A-200M81754 
is that of the mainstream and intermediary ****. 

[0014] As explained above, in the lamination of the magnetic layer which is the effective technique for raising 
the recording density of a magnetic-recording medium, it becomes a very important technical problem to 
maintain the coercive force of magnetic powder and saturation magnetization to the highest possible value, and 
to make grain size small. If its attention is first paid to the magnetic properties of the conventional magnetic 
powder in order to conquer this technical problem, since the present needlelike magnetic powder is based on the 
shape anisotropy according [ the origin of coercive force ] to a needlelike configuration, a theoretical limitation 
exists in high coercive force ization. That is, in shape anisotropy, the magnitude of a magnetic anisotropy is 
expressed with 2pils (here, Is is saturation magnetization), and is proportional to saturation magnetization. 
Therefore, with the needlelike magnetic powder based on shape anisotropy in the origin of coercive force, 
coercive force also becomes large, so that saturation magnetization becomes large. 

[0015] Since a Fe/Co ratio shows maximum in the FeCo alloy of the 70/30 neighborhood as the saturation 
magnetization of a metal and an alloy is well known from the friction mark-TAPOring curve for example, 
coercive force will also show maximum in the above-mentioned presentation. It is in a situation with the FeCo 
alloy magnetism powder difficult [ 198.9 kA/m extent which is the present coercive force theoretically as long as 
needlelike magnetic powder is used as it mentioned already, although already put in practical use ] for being a 
limitation and acquiring high coercive force further with such a Fe/Co ratio needlelike [ the 70/30 
neighborhood ]. Moreover, with such needlelike magnetic powder, it is not suitable for the magnetic-recording 
medium of thin layer spreading. 

[0016] Moreover, the magnitude of the magnetic anisotropy in shape anisotropy is expressed with 2pils as 
above-mentioned, when the needlelike ratio (particle die length / particle diameter) of magnetic powder is about 
five or more, a multiplier is expressed with about 2 pi, but an anisotropy will be extinguished if a multiplier will 
become small rapidly if a needlelike ratio becomes less than five, and it becomes spherical. That is, as long as a 
magnetic material like Fe metal or a Fe-Co alloy is used as magnetic powder, theoretically as a configuration of 
magnetic powder, the actual condition does not obtain a needlelike configuration fake colander. 
[0017] In order to realize the breakthrough of a spreading mold magnetic-recording medium in view of the 
above-mentioned situation, this invention Creation of the new magnetic powder with which the ways of 
thinking with the above-mentioned conventional magnetic powder completely differ is based on the idea of 
being indispensable. It is using this magnetic powder. (I) - completely different new magnetic powder from the 
conventional magnetic powder as magnetic powder for magnetic-recording media which has the magnetic layer 
which carried out lamination - developing - (II) - The spreading mold magnetic-recording medium of the thin 
layer field which has the ************ magnetic properties in nothing profit with the conventional needlelike 
magnetic powder is realized. (Ill) It aims at obtaining the magnetic -recording medium which has far excellent 
record reproducing characteristics compared with the spreading mold magnetic-recording medium which used 
the above-mentioned conventional magnetic powder. 
[0018] 

[Means for Solving the Problem] The property of magnetic powder required in order that this invention person 
may raise the recording density of the spreading mold magnetic-recording medium which has a thin layer 
magnetic layer by leaps and bounds to the above-mentioned object is ****** about the researches and 
developments about the manufacture approach which was suitable for retrieval of a raw material and a 
magnetic-recording medium under the fundamental guide in which it is as following (l) - (6). 
[0019] (l) It is the range in which record elimination by the magnetic head is possible, and is high coercive force 
as much as possible. 

(2) It is the magnetic powder which made the subject the iron which exists in abundance in [ have the largest 
saturation magnetization in a single element, and ] resource. 

(3) In order to obtain high saturation magnetization, they are a metal, an alloy, or compound magnetism powder. 
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(4) Particle shape is a configuration where it is near in the shape of [ from which specific surface area serves as 
min ] a ball. 

(5) It is the range which can maintain saturation magnetization and is a particle as much as possible. 

(6) It is the magnetic powder with which an one direction turns into an easy direction of magnetization and 
which has uniaxial magnetic anisotropy. 

[0020] The place which examined the magnetic powder with which this invention person fills all the 
above-mentioned guides, The rare earth-iron boron system magnetism powder of a certain specific 
configuration of the shape of granular thru/or an ellipse in the range of 5 200nm average grain size which used 
rare earth, iron, and boron as the configuration element at least It finds out that the outstanding high density 
magnetic-recording medium is obtained by filling all of these guides uniquely and making a thin layer 
spreading mold magnetic-recording medium constitute using this rare earth-iron-boron system magnetism 
powder. Moreover, for the magnetic-recording medium with the granular rare earth-iron-boron system 
magnetism powder of the above-mentioned specific configuration which used this in spite of were, having 
carried out and having been the magnetic powder of an ellipse-like ultrafine particle, it is ****** clearly that it 
is that from which high coercive force and high flux density are obtained easily. 

[0021] Furthermore, since it became possible [ flux reversal with it] for the above granular magnetic-recording 
media which are, and it carries out, and is an ellipse-like, and used the magnetic powder of a particle with a 
very small grain size and a flux reversal field became narrow, it was also found out compared with the 
magnetic-recording medium which used the magnetic powder of the conventional needlelike configuration that 
the more excellent recording characteristic is acquired. [ the small therefore magnetic interaction between 
magnetic powder and ] [ rapid ] Moreover, for the magnetic-recording medium of this invention, it is ** and ** 
that the recording characteristic which whose effect of demagnetization by the anti-field also decreased, and 
was excellent in the medium with the thickness of a magnetic layer thin in this way with the coercive force of 80 
kA/m extent is shown although especially effectiveness is demonstrated when the thickness of a magnetic layer 
is as thin as 0.3 micrometers or less. 

[0022] Moreover, when it is the still more nearly following configurations in such a magnetic-recording medium, 
it is ** and ** that outstanding ****** can be demonstrated. That is, in the latest high recording density ization, 
a digital storage system is becoming in use and it is required also for the magnetic-recording medium side that 
an error rate should be low. From this viewpoint, the under coat containing inorganic powder and a binder of at 
least one layer is prepared on (A) nonmagnetic base material. Prepare a magnetic layer on it and set average 
thickness of this magnetic layer to 0.3 micrometers or less. (B) The easy direction of magnetization of the (C) 
magnetic layer which sets anisotropy field distribution of a magnetic layer as the fixed range is made into a 
longitudinal direction. The coercive force of a longitudinal direction for an application as which especially (D) 
short wavelength property of 80 - 400 kA/m and a square shape ratio being set to 0.6 to 0.9, and making it 
saturation magnetic flux density set to 0.1-0. 5T is required Make it into an easy direction of magnetization 
perpendicularly in a magnetic layer side, and if 60 - 320 kA/m and a square shape ratio are set to 0.5 to 0.8 and 
it is made for saturation magnetic flux density to be set to 0.10.5T vertical coercive force It is ** and ** that it 
is obtained by the conventional magnetic recording medium, and the magnetic-recording medium for the digital 
storage of an inside ************ property is obtained. 

[0023] Furthermore, it is ** and ** that it is desirable for the easy direction of magnetization to be distributed 
at random in (E) magnetic layer side, and for 60 - 380 kA/m and a square shape ratio to be set to 0.4 to 0.7, and 
to make it saturation magnetic flux density set [ coercive force ] it 0.10.5T also in which direction of vertical in 
the direction and magnetic layer side of arbitration within a magnetic layer side when using a 
magnetic-recording medium with a disc-like gestalt. Since orientation of the magnetic powder is mechanically 
carried out in the specific direction, when a certain non orientation ized processing in which this is prevented is 
required and ****** uses the magnetic powder of this invention by the magnetic-recording medium using the 
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conventional needlelike magnetism powder here, there is a big advantage that such nonorientationized 
processing becomes unnecessary. 

[0024] Moreover, in the system by which the shortest record wavelength adopts short wavelength record of 1.0 
micrometers or less for high density record, this invention person found out that high power was obtained, 
when the surface roughness of the magnetic layer using the magnetic powder of (F) above was made for a P-V 
value to be set to 50nm or less by optical interference type three-dimensions surface roughness as a result of 
advancing amelioration about the magnetic-recording medium of the above-mentioned thin layer spreading, in 
order to obtain high power. Furthermore, since the aforementioned magnetic powder does not almost have the 
so-called thing [ that machine orientation is carried out] magnetic powder carries out [ the things ] orientation 
to the field inboard of a magnetic layer in parallel in longitudinal orientation compared with the conventional 
needlelike magnetic powder, It is ** and ** that it is what can attain elasticity high to the cross direction which 
secures per good head required for the improvement in a property in the (G) helical scan such when [ granular ] 
examination is advanced in order are, to carry out and to employ the property of magnetic ellipse -like powder 
efficiently. 
[0025] 

[Embodiment of the Invention] As an object for high density spreading mold magnetic-recording media, with 
the needlelike iron cobalt alloy magnetism powder used conventionally The value of the coercive force of (l) is 
approaching the theoretical limitation among the above mentioned fundamental guides, and it is also related 
with the grain size of (5). If it atomizes from the present thing, it will become very difficult to carry out 
homogeneity distribution, and moreover, the greatest trouble is that it is impossible to realize the guide of (4) 
and (6) simultaneously intrinsically. It is because the origin of coercive force is based on the magnetic shape 
anisotropy by considering as a needlelike configuration, so uniaxial anisotropy will fall and coercive force will 
become small, if the needlelike ratio can be lowered only to about five but also lowers min rather than this. 
[0026] this invention person is the viewpoint from which the magnetic powder based on the above-mentioned 
conventional magnetic shape anisotropy differs under the aforementioned fundamental guide. As a result of 
compounding various kinds of magnetic powder and investigating the magnetic anisotropy in order to aim at 
improvement in magnetic properties, with the rare earth-iron-boron system magnetic material used as the 
configuration element at least, rare earth, iron, and boron It is ** and ** that it is not necessary to make it a 
needlelike configuration, and is the granular thing in which is, carries out, and is made to discover the big 
coercive force to an one direction also as magnetic ellipse-like powder, and it deals since it has the big crystal 
magnetic anisotropy. In addition, the ratio of the diameter of a major axis and the diameter of a minor axis 
points out two or less thing, and, as for the magnetic powder of the shape of an ellipse said to this invention, the 
configuration is intrinsically different, as for the magnetic powder for the conventional magnetic-recording 
media. 

[0027] Generally the rare earth-iron-boron magnetic material is known as an aperiodic-compass ingredient 
using the particle of subMIKURONODA by the powder metallurgy-approach. For example, the 
neodium -iron boron system magnetic material for permanent magnets has the presentation expressed with 
Nd2 Fel4B, and has the very big coercive force of 800 or more kA/m. However, the coercive force of a 
magnetic-recording medium is determined in relation with a recording head, and since it is usually said that 
even about 1 of the saturation magnetic flux density of the magnetic head / magnetic-recording medium of 
about six coercive force can carry out magnetic recording, by the above, too high coercive force, record 
elimination by the magnetic head is impossible for it, and it cannot be used as magnetic powder for 
magnetic-recording media. 

[0028] this invention person found out that it was effective to compare for [ above ] permanent magnets, and to 
lessen the addition of the rare earth elements to iron, and to make [ many ] the addition of boron, in order to 
acquire coercive force suitable as an object for magnetic-recording media based on the above mentioned guide. 
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Moreover, although it is known that the compound of the presentation expressed with Nd2 Fel4B as mentioned 
above shows especially high coercive force, a rare earth-iron-boron magnetic material Even when it replaced 
with Nd and samarium (Sm), a terbium (Tb), and an yttrium (Y) were used as rare earth elements, it also found 
this invention person that the coercive force of magnitude sufficient as an object for magnetic-recording media 
is acquired by considering as the above-mentioned configuration. That is, although neodium has attracted 
attention as rare earth elements, this invention person shows clearly that rare earth elements other than 
neodium can also be used for magnetic-recording media for the first time until now. 

[0029] The reason the effectiveness same as an object for magnetic-recording media as neodium is done so also 
about rare earth elements, such as samarium other than the neodium known as an object for permanent 
magnets, a terbium, and an yttrium, is not clear. By guess, if grain size becomes very small as an object for 
magnetic-recording media, a surface effect will be emphasized, and it is thought whether to be because for a 
reaction with rare earth elements, boron, and transition metals to become active. Anyway, this invention person 
is the beginning and that of having succeeded in utilization as an object for the magnetic-recording media of a 
low coercive force field rather than the object for permanent magnets paying attention to the rare 
earth-iron-boron magnetic material which has so far attracted attention as an object for permanent magnets is 
a ****** thing developing the completely new ingredient field. 

[0030] As a result of inquiring further based on the above-mentioned knowledge, this invention person by 
adding means, such as lessening the content of rare earth elements, from the presentation known as an 
ingredient for permanent magnets about the rare earth-iron-boron magnetic material Furthermore, when 
[ whose average grain size made into the structure which used metal iron or the iron alloy, and the outer layer 
part as the rare earth-iron-boron compound is 5 200nm / granular ] it was, and carries out and considers as 
ellipse-like rare earth-iron-boron system magnetism powder, the core part of magnetic powder It found out 
giving the magnetic parametric performance which showed high coercive force and was extremely excellent 
within limits with record elimination possible in which by the magnetic head as a spreading mold 
magnetic-recording medium of a thin layer field. Moreover, it is also ** and ** that high coercive force is easy to 
be acquired also in it when neodium, samarium, a terbium, and an yttrium are used although at least one sort 
of elements chosen from an yttrium, an ytterbium, caesium, PURASEOJ1UMU, samarium, a lanthanum, 
europium, neodium, a terbium, etc. are used for the rare earth in this kind of magnetic powder. 
[0031] If such specific rare earth-iron-boron system magnetism powder is applied to the spreading mold 
magnetic-recording medium of a thin layer field, high coercive force and high saturation magnetization can be 
attained simultaneously. That is, since the above-mentioned magnetic powder lessens the content of rare earth 
elements substantially or mainly contains metal iron or an iron alloy into the core part of magnetic powder, 
when the high saturation magnetization of this proper is obtained, especially metal iron or an iron alloy is used 
as a core part and this core part is used as an iron-cobalt alloy, the highest saturation magnetization is obtained. 
Moreover, since this metal iron or iron alloy does not have shape anisotropy, if it can come and is independent, 
coercive force becomes low, but if this is made to contain a small amount of rare earth and boron, coercive force 
will increase substantially. Or when metal iron or an iron alloy is used as a core part and the outer layer part 
which subsumes this core part is used as a rare earth-iron-boron compound, since it has coercive force with this 
expensive compound, high coercive force is shown as the magnetic whole powder, the saturation magnetization 
of the above-mentioned compound itself is comparatively low but in this case, and since the high saturation 
magnetization of metal iron or an iron alloy is maintained, high saturation magnetization and high coercive 
force are attained simultaneously after all. 

[0032] Thus, the particulate structure which the magnetic anisotropy of metal iron or an iron alloy and the 
magnetic anisotropy of a rare earth-iron-boron compound unify by the magnetic interaction, and the 
above-mentioned specific rare earth-iron-boron system magnetism powder used for this invention becomes from 
a core part and an outer layer part especially shows the behavior as the single magnetic substance also with the 
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same ******, and it is thought by it that outstanding magnetic properties are demonstrated, this invention 
person first finds out that two or more sorts of magnetic anisotropics join together by the magnetic interaction, 
and unify inside such a particle, and this can call it the epoch-making thing which smashes the conventional 
common sense. 

[0033] Moreover, this invention person found out that the magnetic properties which were excellent in the 
magnetic layer could be attained, when average grain size was 5*200nm, as a result of examining the grain size 
of the above-mentioned rare earth-iron-boron system magnetism powder. With the conventional needlelike 
magnetic powder, in order to maintain high coercive force, since ****** mainly has [ about 0.1 micrometers ] the 
origin of coercive force in a crystal anisotropy to a limitation, average grain size can make [ average grain size 1 
it a particle to 5nm extremely, and the above-mentioned magnetic powder of this invention can demonstrate the 
magnetic properties which were excellent also as such a particle. As an especially desirable average grain size, 
8nm or more is lOnm or more more preferably. 

[0034] If the average grain size of the above-mentioned magnetic powder is too large, while the restoration 
nature of the magnetic powder in the inside of a magnetic layer will fall, when lamination of the magnetic layer 
is carried out, and front-face nature is reduced and it considers as a magnetic-recording medium further, the 
particle noise resulting from the magnitude of a particle becomes large. Therefore, it needs to be referred to as 
200nm or less as an average grain size, and lOOnm or less is 50nm or less more preferably. Thus, if it sets up, 
very high restoration nature is obtained and can attain the outstanding saturation magnetic flux density. 
[0035] In addition, in this description, the average grain size of magnetic powder surveys grain size of the 
photograph taken by one 100,000 times the scale factor of this with the transmission electron microscope (TEM), 
and is called for with the average of 500 pieces. 

[0036] In the above-mentioned rare earth-iron-boron system magnetism powder used for this invention, there 
are transition metals, such as Mn, Zn, nickel, Cu, and Co, as an alloy kind in the case of considering as an iron 
alloy among the metal iron contributed to high saturation magnetization, or an iron alloy. Also in it, Co and 
nickel are desirable, and since especially Co can improve saturation magnetization most, it is desirable. As an 
amount of the above-mentioned transition-metals element, it is desirable to consider as five to 50 atom % to 
iron, and it is more desirable to consider as ten to 30 atom %. 

[0037] moreover, the amount of the rare earth which constitutes a rare earth-iron-boron compound - the inside 
of the magnetic whole powder, and iron - receiving - 0.2 to 20 atom % - desirable - 0.3 to 15 atom % - more - 
desirable - 0.5 to 10 atom % - it is - moreover, the amount of this boron - the inside of the magnetic whole 
powder, and iron - receiving - 0.5 to 30 atom % - desirable - one to 25 atom % it is two to 20 atom % more 
preferably. The above-mentioned both atoms % is a value measured by X-ray fluorescence. By considering as 
the amount of the above-mentioned rare earth and boron, association by the magnetic interaction of two or 
more sorts of magnetic anisotropics really [ firmer / intermediary ] turns inside a particle, and the coercive force 
of 80 - 400 kA/m optimal as magnetic powder for high performance magnetic-recording media is acquired. 
[0038] Below, the particle shape of the above-mentioned rare earth-iron-boron system magnetism powder is 
explained from the viewpoint of the property for forming the dispersibility and the thin layer magnetic layer of 
a magnetic coating. First, with the conventional needlelike magnetic powder, although grain size is made small 
for improvement in a recording characteristic, such as noise reduction, consequently, if an interaction with an 
intermediary with a large specific surface area and a binder becomes large inevitably, and it becomes difficult to 
obtain a uniform dispersing element at the time of the distribution to a binder and it dilutes by the organic 
solvent of a large quantity for thin layer spreading, it will become easy to produce condensation of magnetic 
powder, and a stacking tendency and front-face nature will deteriorate. There is a limitation in the grain size of 
the magnetic powder which can be used as a spreading mold magnetic-recording medium from this. 
[0039] On the other hand, it is, and it carries out, and is an ellipse-like and the above-mentioned rare 
earth-iron boron system magnetism powder used for this invention can take the configuration near the globular 
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form with granular particle shape from which specific surface area serves as min. For this reason, it is ** and ** 
that it is what can prepare the magnetic coating which was suitable especially when distribution became easy 
and thin layer spreading of the magnetic layer was carried out, even if the interaction with a binder was small, 
the fluidity of a magnetic coating was good compared with the conventional magnetic powder and magnetic 
powder formed floe. Moreover, it is ** and ** for it to be fully able to use as the result also as about 5nm which 
described average grain size above. 

[0040] Moreover, in order to reduce the effect of the loss of power by the record and playback demagnetization 
which are the essential technical problem of longitudinal record, it is effective to make thickness of a magnetic 
layer thin, but as long as grain size uses the needlelike magnetic powder which is about 0.1 micrometers, a 
limitation is generated also in the thickness of a magnetic layer. Because, by field orientation, a needlelike 
particle is located in a line so that the needlelike direction may become in parallel to the field inboard of a 
medium on the average, but since this orientation has distribution, the particle distributed so that the 
needlelike direction might become vertical to a medium side also exists. If such a particle exists, needlelike 
magnetic powder will project from a magnetic layer front face, will spoil the front-face nature of a medium, and 
will become the cause of increasing a noise remarkably. Since this problem becomes so remarkable that the 
thickness of a magnetic layer becomes thin, as long as needlelike magnetic powder is used, the thickness of a 
magnetic layer is about 0.3 micrometers or less, and it is difficult for the actual condition to produce a paint film 
with a smooth front face. 

[0041] Moreover, when an under coat is prepared between a nonmagnetic base material and a magnetic layer 
for the lamination of a magnetic layer, In the simultaneous multistory method of application applied on an 
under coat, the magnetic coating with which an under coat contains needlelike magnetism powder in the inside 
of a damp or wet condition since magnetic powder is dragged by the under coat the interface of a magnetic 
layer -- an under coat ■■ needlelike magnetism powder -- a projection - being easy - further ■ orientation - 
turbulence - while an easy intermediary and a desired square shape ratio are not obtained, the smooth nature 
on the front face of a magnetic layer is made to fall It is considered one and intermediary **** of the factor of 
hindrance to which this also performs densification by thin layer spreading at the time of using needlelike 
magnetism powder. 

[0042] On the other hand, the rare earth-iron-boron system magnetism powder used for this invention Since the 
thing with grain size being not only small but granular particle shape for which it is, and it carries out and the 
configuration near ****** and a globular form is taken by the shape of an ellipse is also possible, When not 
producing the phenomenon in which a particle projects from the front face of a magnetic layer like needlelike 
magnetic powder and preparing an under coat, it can reduce that magnetic powder projects in an under coat 
compared with needlelike magnetism powder, and surface smooth nature can form a very good magnetic layer. 
Moreover, although the problem to which the magnetic flux from a magnetic layer becomes small, consequently 
an output falls will be produced if the thickness of a magnetic layer becomes thin Since the thing with granular 
particle shape for which it is, and it carries out and the configuration near a globular form is taken by the shape 
of an ellipse is also possible, compared with needlelike magnetic powder, the above-mentioned magnetic powder 
used for this invention tends to carry out high restoration of the magnetic powder into a magnetic layer, 
consequently also has the big advantage that high flux density is easy to be obtained. 

[0043] Furthermore, speaking of saturation magnetization, the magnetic sub stance part which a metal or alloy 
magnetism powder contributes to saturation magnetization by the rate of the scaling layer which will not 
contribute to an intermediary with a large specific surface area and saturation magnetization if grain size 
generally becomes small becoming large becomes small. That is, saturation magnetization also becomes small 
as grain size becomes small. This inclination is remarkable especially in needlelike magnetic powder, and 
saturation magnetization becomes [ major-axis length ] small rapidly bordering on near 0.1 micrometer. One 
and intermediary **** of a factor reduction of such saturation magnetization also decides the limitation of an 
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usable grain size to be. On the other hand, since [ that the above-mentioned rare earth-iron-boron system 
magnetism powder used for this invention has granular particle shape ] it is an ellipse-like, when it was, it 
carried out, and the same volume compares, specific surface area serves as min, and in spite of being a particle, 
it becomes possible to maintain high saturation magnetization. 

[0044] In this invention, expressing the configuration of rare earth-iron-boron system magnetism powder as 
"the shape of granular thru/or an ellipse" means mostly that ****** is also good in which configuration included 
in it including all from a grain-like thing to an ellipse-like thing (that is, since almost granular also the thing of 
the in-between configuration to the shape of an ellipse implication). That is, in order to distinguish from "it 
being needlelike", it considers as such an expression. [ which it is a configuration of the conventional magnetic 
powder ] also in the above-mentioned configuration, specific surface area is the smallest - spherical - it is, and 
it carries out and an ellipse-like thing is desirable. This configuration is observable like the case of grain size 
with a scanning electron microscope. 

[0045] As mentioned above, the above-mentioned rare earth-iron-boron system magnetism powder used for this 
invention finds out that especially excellent record reproducing characteristics are acquired, when it is 
intrinsically suitable for saturation magnetization, coercive force, grain size, and all the particle shape 
obtaining a thin layer magnetic layer and the magnetic-recording medium whose average thickness of a 
magnetic layer is 0.3 micrometers or less is produced using this. In order to improve the property in a high 
recording density field also in the above-mentioned magnetic powder in the magnetic-recording medium whose 
average thickness of a magnetic layer is 0.3 micrometers or less, it is desirable to use that 10 25 microwatts of 
whose saturation magnetization are b/g. 

[0046] In addition, in this description, a sample oscillatory type magnetometer is used for the coercive force and 
the saturation magnetization of magnetic powder, and they mean the value after amendment by the authentic 
sample when measuring by impression field 1273.3 kA/m at 25 degrees C. 

[0047] The rare earth-iron-boron system magnetism powder used for this invention can be manufactured by the 
following approaches. First, rare earth ion, such as neodium and samarium, and iron ion or this, the water 
solution that contains transition-metals ion, such as Mn, Zn, nickel, Cu, and Co, as occasion demands, and an 
alkali water solution are mixed, and the coprecipitate of rare earth and iron, or the this and the 
above-mentioned transition metals is generated. An iron sulfate, iron nitrate, etc. are used for the raw material 
of rare earth ion and iron ion, or transition-metals ion. Next, a boron compound is added to the 
above-mentioned coprecipitate, this is heat-treated at 60 400 degrees C, and the oxide of the rare earth and iron 
(or this and the above-mentioned transition metals) containing boron is generated. 

[0048] The above-mentioned boron compound serves also as the operation as a fusing agent (flux) for carrying 
out crystal growth to the target grain size, preventing extreme sintering of a particle, while it is the supply 
origin of boron, although such a boron compound especially is not what is limited - H3 B03 and B02 etc. - it is 
used preferably. Moreover, although a boron compound is also mixable by the solid state to a coprecipitate, after 
carrying out dissolution mixing of the boron, making it dry in the suspension of a coprecipitate and removing 
water so that boron may be mixed with a coprecipitate by homogeneity, the magnetic powder of physical 
properties with better heat-treating is obtained. 

[0049] Next, the above-mentioned heat-treatment object is rinsed and excessive boron is removed, it is made to 
dry and among reducing atmosphere, such as hydrogen, if heating reduction is carried out at 400 800 degrees C, 
rare earth-iron-boron system magnetism powder will be obtained. Although other elements may be included for 
[, such as corrosion resistance, ] improvement, as for the rare earth in the magnetic whole powder, and the 
amount of boron, it is desirable that they are 0.2 to 20 atom % and 0.5 to 30 atom % to iron, respectively even in 
this case. 

[0050] Moreover, iron ion or this, the water solution that contains transition-metals ion, such as Mn. Zn, nickel, 
Cu, and Co, as occasion demands, and an alkali water solution are first mixed as a different approach from the 
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above, and the coprecipitate of iron, or the this and the above-mentioned transition metals is generated. An iron 
sulfate, iron nitrate, etc. are used for the raw material of iron ion or transition-metals ion also in this case. Next, 
rare earth salt and boron compounds, such as neodium and samarium, are added to this coprecipitate, this is 
heat-treated at 60 400 degrees C, and the oxide of the rare earth and iron (or this and the above-mentioned 
transition metals) containing boron is generated. Subsequently, if excessive boron is removed and heating 
reduction is carried out in hydrogen gas at said this appearance, rare earth-iron-boron system magnetism 
powder will be obtained. A core part is mainly an iron alloy with metal iron or the above-mentioned transition 
metals, and this approach is suitable for obtaining the rare earth -iron-boron system magnetism powder of the 
structure where an outer layer part is mainly a rare earth-iron-boron compound. In addition, also in this 
approach, although corrosion resistance etc. can also include other elements in magnetic powder for 
improvement, it is desirable [ the rare earth in the magnetic whole powder and the amount of boron ] that they 
are 0.2 to 20 atom % and 0.5 to 30 atom % to iron, respectively even in this case. 

[0051] In the magnetic-recording medium of this invention , a magnetic layer be form by use the 
above-mentioned rare earth-iron-boron system magnetism powder , prepare the magnetic coating which further 
usually come to carry out distributed mixing of additives , such as an abrasive material , a dispersant , and 
lubricant , the carbon black , etc. into an organic solvent with this magnetic powder and binder , apply without 
mind through the under coat which mention this magnetic coating later on a nonmagnetic base material , and 
dry . 

[0052] The combination of the at least one sort and polyurethane resin which are chosen from vinyl chloride 
resin, vinyl chloride vinyl acetate copolymerization resin, vinyl chloride vinyl alcohol copolymerization resin, 
vinyl chloride vinyl acetatemaleicanhydride copolymerization resin, vinyl chloride-hydroxyl-group content 
alkyl acrylate copolymerization resin, a nitrocellulose, etc. is mentioned to the binder used for a magnetic layer. 
Also in it, it is desirable to use together vinyl chloride hydroxyl group content alkyl acrylate copolymerization 
resin and polyurethane resin. There are polyester polyurethane, polyether polyurethane, polyether polyester 
polyurethane, polycarbonate polyurethane, polyester polycarbonate polyurethane, etc. in polyurethane resin. 
[0053] In order to improve the dispersibility of magnetic powder and to raise restoration nature, as for these 
binders, what has a functional group is desirable, a functional group - ****** -- COOM SO - three - M - 
OSO - three - M - P=0 - (-- OM -) - three - OP=0 - (- OM --) - two (M is a hydrogen atom, alkali metal, or 
an amine) - OH - NR - two - N - + - R - three (R is hydrogen or a hydrocarbon group) an epoxy group - etc. 
- mentioning - having . When using together two or more sorts of resin, it is desirable to make a functional 
group in agreement, and it is desirable to make it in agreement by S03 M set especially. 

[0054] It is usually good 5 - 50 weight section and to consider as the rate of 10 - 35 weight section preferably to 
the magnetic powder 100 weight section as amount of these binders used. When using vinyl chloride system 
resin as a binder and especially using 5 - 30 weight section and polyurethane resin, it is good to consider as the 
rate of 2 - 20 weight section, and it is most desirable to use combining these resin at an above-mentioned 
operating rate. 

[0055] It is desirable to use together the thermosetting cross linking agent which is combined with the 
functional group contained in a binder, and constructs a bridge with these binders. As this cross linking agent, 
various kinds of poly isocyanates, such as a resultant of what has two or more hydroxyl groups, such as tolylene 
diisocyanate, hexamethylene diisocyanate, isophorone diisocyanate, etc. and these isocyanates, trimethylol 
propane, and a condensation product of the above-mentioned isocyanates, are desirable. These cross linking 
agents are usually used at a rate of 15 - 70 weight section to the binder 100 weight section. 
[0056] In order to improve the reinforcement of a magnetic layer, it is desirable to use the abrasive material of a 
high degree of hardness, alpha-alumina of 90% or more of rates of pregelatinization, beta-alumina, silicon 
carbide, chrome oxide, cerium oxide, alpha -ferrous oxide, corundum, a synthetic diamond, silicon nitride, silicon 
carbide, a CHITANKA cutting tool, titanium oxide, a silicon dioxide, the boron nitride of a with a Mohs 
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hardness of six or more ingredient, etc. are independent to this abrasive material, or are combined and used for 
it. Moreover, the complex (for example, thing which carried out surface treatment of a certain abrasive material 
by other abrasive materials) of these abrasive materials may be used. Also in these, it is desirable to use 
especially an alumina particle and there is "UB40B" etc. by "AKP10" by Sumitomo Chemical Co., Ltd., 
"AKP12", "AKP-15", "AKP-30", "AKP-50", "HIT-82", "HIT-60", and the Kamimura industrial company in a 
commercial item. 

[0057] As for the grain size of these abrasive materials, it is desirable that it is 0.01- 1 micrometer. As occasion 
demands, it can be used combining the abrasive material from which grain size differs, or an independent 
abrasive material can also make particle size distribution large, and can also give the same effectiveness. 
Although any of the shape of a needle, a globular shape, and a die are sufficient, since what has an angle in a 
part of configuration is high, as for polish nature, it is [ the configuration of these abrasive materials ] desirable. 
It is usually good 6 - 20 weight section and to make the amount of these abrasive materials used into 8 - 15 
weight section from a viewpoint of a magnetic parametric performance and head dirt preferably to the magnetic 
powder 100 weight section. 

[0058] In case the magnetic coating containing magnetic powder or a binder is prepared as the addition 
approach of abrasive materials including alumina powder, in kneading processes and preliminary churning 
processes, such as a kneader, apart from the approach and the magnetic coating which add abrasive materials, 
such as alumina powder, directly, the dispersion liquid of abrasive materials, such as alumina powder, are 
prepared beforehand, and the approach of adding these dispersion liquid separately in magnetic coatings is 
mentioned. If it says from the point of productivity, it is desirable especially to adopt the former without the 
need of establishing another process. 

[0059] As one of the additives of a magnetic layer, a dispersant is used preferably. In a dispersant, an alkylene 
oxide system, a glycerol system, a glycidol system, The Nonion system surfactants, such as an alkylphenol 
ethyleneoxide adduct, An annular amine and ester amide, quarternary ammonium salt, a hydantoin derivative, 
Cation system surfactants, such as heterocycles, phosphonium, or sulfonium, Amphoteric surface active agents, 
such as a sulfuric acid of the anion system surfactant containing acidic groups, such as a carboxylic acid, a 
sulfonic acid, phosphoric acid, a sulfate radical, and a phosphoric ester radical, amino acid, aminosulfonic acid, 
and amino alcohol or phosphoric ester, and an alkyl BEDAIN mold, are used. 

[0060] As other dispersants, Ti system dispersant, P system dispersant, etc. can be used, as the TI system 
dispersant - "PUREN act KR-38S" by Ajinomoto Co., Inc., "this KR-TTS", and "this KR-46B" - "- this KR-55" 
and "this KR-41B" - ■•- said KR138S" - "-- said KR-238S" - "-- titanate system coupling agents, such as this 
KR-44" and "this KR-9SA", are mentioned. Moreover, as a P system dispersant, there are alkyl phosphoric ester, 
such as phosphoric-acid monomethyl, phosphoric-acid dimethyl, phosphoric-acid monoethyl, and 
phosphoric-acid diethyl, and aromatic series phosphoric acids, such as phenylphosphonic acid, and "GARFAC 
RS410" by the chemistry company, "JP-502" by the Johoku chemical-industry company, "JP-508", etc. are 
mentioned as a commercial item east. 

[0061] As one more of the additives of a magnetic layer, lubricant is used preferably. Conventionally, it is 
independent, or two or more sorts can use a well-known fatty acid, fatty acid ester, a fatty-acid amide, a 
fatty acid metal salt, a hydrocarbon, etc. for this lubricant, mixing to it. Also in these, it is desirable to use the 
fatty acid of 12 24 preferably ten or more carbon numbers. Such a fatty acid softens contact between 
medium-heads in initial wear, reduces coefficient of friction, and is contributed to reduction of head dirt while a 
part sticks to magnetic powder and helps the dispersibility of magnetic powder. As such a fatty acid, although 
which structure of a straight chain, branching, partial saturation, and saturation is sufficient, the straight 
chain system which is excellent in lubricative ability is desirable. As such a fatty acid, a lauric acid, a myristic 
acid, stearin acid, a palmitic acid, oleic acid, isostearic acid, etc. are mentioned, for example. 
[0062] As amount of the above-mentioned additive used, it is desirable to consider as 0.5 - 5 weight section to 
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the magnetic powder 100 weight section in a dispersant, and it is more desirable to consider as 1 * 4 weight 
section. Moreover, it is desirable to consider as 0.2 • 10 weight section to the magnetic powder 100 weight 
section with lubricant, such as a fatty acid, and it is more desirable to consider as 0.5 - 5 weight section. 
[0063] It is desirable to use carbon black for lowering of coefficient of friction of a magnetic layer and 
electrification prevention. As such carbon black, the furnace for rubber, Sir Mull for rubber, the black for colors, 
acetylene black, etc. are mentioned. These carbon black has that good 0.1 - 10 % of the weight and whose tap 
density 2- 10, and water content are [ specific surface area / 5-500m2/g and DBP oil absorption / 10 400ml / lOOg, 
and particle diameter ] 0.11g/cc for 5 400nm and pH. As a commercial item, Colon Bianca Bonn 
"SEVACARB MTCI", "Thermax Powder N-991" by Cancarb, Ltd., etc. can be mentioned. It is good to usually 
consider as 3 or less % of the weight of a rate to magnetic powder as amount of these carbon black used. 
[0064] As an organic solvent used for preparation of a magnetic coating, a lubricant solution, etc., all the 
organic solvents currently used from the former can be used in formation of a magnetic layer. For example, a 
hexane besides alcohols solvents, such as carbonate system solvents, such as acetic-ester system solvents, such 
as ketones, such as aromatic solvents, such as benzene, toluene, and a xylene, an acetone, a cyclohexanone, a 
methyl ethyl ketone, and methyl isobutyl ketone, ethyl acetate, and butyl acetate, dimethyl carbonate, and 
diethyl carbonate, ethanol, and isopropanol, a tetrahydrofuran, dimethylformamide, etc. are mentioned. 
[0065] It is desirable to be able to use a well-known coating production process from the former, and to use 
together a kneading process and a primary distribution process especially according to a kneader etc. on the 
occasion of formation of a magnetic layer and the below -mentioned under coat, using a sand mill at a primary 
distribution process - an improvement of the dispersibility of magnetic powder a front face since 
description is controllable, it is desirable. It is desirable to use the zirconia beads of a high degree of hardness as 
a distributed medium at this primary distribution process, that from which zirconia beads are obtained with 
ordinary temperature isotropic pressure shaping (CIP law) or elevated-temperature isotropic pressure shaping 
(the HIP method) - desirable - the inside of it - theoretical density - near, a sand mill, etc. strong 
distribution - a line intermediary - a bead a crack - hard - the zirconia beads by the HIP method wear takes 
place to homogeneity are the most desirable. "TORESERAMU" by Toray Industries, Inc., "JTRUKONIABO-RU" 
by Nihon Kagaku Togyo Co., Ltd., etc. are mentioned to such zirconia beads. Moreover, as for distributed time 
amount, it is desirable to adjust suitably in the range for 30 - 100 minutes by the residence time of a coating. 
[0066] Thus, as magnetic properties of the magnetic layer containing each above-mentioned component of the 
magnetic powder formed, a binder, and others, when an easy axis is a longitudinal direction, the coercive force 
of a longitudinal direction is especially 95 - 320 kA/m 80 to 400 kA/m, and 0.10.5T, and that it is especially 
0.2 0.4T have desirable saturation magnetic flux density. Moreover, in the case of a perpendicular direction, an 
easy axis is [ vertical coercive force ] especially 70 - 300 kA/m 60 to 320 kA/m to a magnetic layer, and 0.10.5T, 
and that it is especially 0.2-0.5T have desirable saturation magnetic flux density. Furthermore, by the 
magnetic-recording medium over which the easy axis is distributed at random in a magnetic layer side, to the 
direction and magnetic layer side of arbitration within a magnetic layer side, also in vertical any, coercive force 
is especially 70 - 300 kA/m 60 to 380 kA/m, and 0.10.5T, and that it is especially 0.2 0.4T have desirable 
saturation magnetic flux density. Here, the above-mentioned magnetic properties are the values after the 
reclamation when measuring what stuck and united the sample which uses a sample oscillatory-type fluxmeter, 
says the measured value in 25 degrees C and external magnetic field 1273.3 kA/m like the case of magnetic 
powder, and has the 20th page of a magnetic layer side for the diameter of 8mm. 

[0067] When it considers as a magnetic-recording medium as stated above, saturation magnetization with more 
nearly needlelike magnetic bigger powder is not required of the rare earth-iron-boron system magnetism 
powder used for this invention. When a signal is recorded on a magnetic-recording medium, as for this field, it 
is desirable [ the flux reversal field within a medium ] to make it as narrow as possible in order not to 
contribute to an output. However, with the conventional needlelike magnetic powder based on magnetic shape 
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anisotropy in the origin of coercive force, if the magnetic interaction between magnetic powder also becomes 
large and rapid flux reversal is performed so that saturation magnetization becomes large, since big 
magnetostatic energy will be accumulated, the flux reversal field width of face which needs to perform flux 
reversal gradually, consequently does not contribute to an output becomes large. On the other hand, with the 
rare earth-iron-boron system magnetism powder used for this invention, since the origin of coercive force is 
based on the crystal magnetic anisotropy and flux reversal with it happens, a flux reversal field becomes 
narrow and an output also with comparatively low big saturation magnetization is obtained. [ the small 
consequently magnetic interaction between magnetic powder and ] [ rapid ] 

[0068] In this invention, in order to solve the problem of the loss of power by ****** demagnetization with the 
essential technical problem of longitudinal record as average thickness of a magnetic layer, 0.01-0.3 
micrometers especially of 0.3 micrometers or less of the property are preferably demonstrated notably when it 
considers as a 0.010.2micrometer thin layer more preferably. In addition, the thickness of a magnetic layer is 
decided by relation with the record wavelength to be used, and when the shortest record wavelength applies to 
a system 1.0 micrometers or less, the effectiveness of this invention is demonstrated especially notably For 
example, it is desirable to set average thickness of a magnetic layer to about 0.2 micrometers in the system for 
which shortest record wavelength of 0.6 micrometers like DLT-4 is used, and it is desirable to be referred to as 
about 0.1 micrometers in the system for which shortest record wavelength like DDS3 which is 0.33 micrometers 
is used. Thus, it is desirable to apply this invention to the system for which to consider as the magnetic layer 
thickness of a super-thin layer is needed. In addition, when productivity is taken into consideration, as for the 
minimum of the average thickness of a magnetic layer, it is desirable to be referred to as 0.01 micrometers or 
more. 

[0069] Moreover, in this invention, it is desirable as anisotropy field distribution of a magnetic-recording 
medium to carry out to 0.6 or less by the magnetic-recording medium of a longitudinal direction. By carrying 
out like this, the dispersibility and the stacking tendency of magnetic powder of this invention can be improved, 
by the same coercive force, the output of ****** in short wavelength can improve and an error rate can be 
improved. [ of a particle ] Moreover, in order to depend for anisotropy field distribution on the stacking tendency 
of magnetic powder, the value of anisotropy field distribution also usually becomes small so that the stacking 
tendency of magnetic powder improves, but compared with the conventional needlelike magnetic powder, since 
grain-size distribution is good, the magnetic powder used for this invention has the description that good 
anisotropy field distribution is shown also in random orientation. 

[0070] Furthermore, when the shortest record wavelength uses the magnetic-recording medium of this 
invention for a high density record system 1.0 micrometers or less, in order to achieve a high increase in power, 
it is desirable to make it a P V value set to 50nm or less by optical interference type three -dimensions surface 
roughness, and it is more desirable to make it set to 40nm or less. With the conventional needlelike magnetism 
powder, when it considers as the magnetic-recording medium of the multistory configuration which prepared 
the under coat for lamination, as compared with painting a direct magnetic layer on a nonmagnetic base 
material, magnetic powder projection comes to be easy to an under coat, and magnetic powder does not carry 
out orientation to a magnetic layer front face in parallel by that cause, but it is easy to fall front-face nature. In 
this invention, it is, it carries out, and since [ that the configuration of magnetic powder is granular ] it is an 
ellipse-like, degradation of front face nature is not brought about at the time of orientation. Average grain size 
extremely the magnetic powder of this invention with 5 200nm however, in spite of a particle Since it is hard to 
produce condensation of magnetic powder, ****** can also attain [ the shortest record wavelength ] high power 
by 1.0 micrometers or less conjointly with the property of the high coercive force which had the outstanding 
dispersibility, consequently could improve and described above the smooth nature of a magnetic layer side. 
[0071] the surface roughness said to this invention a non-contact surface roughness measuring device 
"T0PO3D"' (product made from WYKO) - an object head (40 times) - setting - the measurement wavelength 
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- of 648. 9nm, and measuring-plane product 250micrometerx250micrometer - it is - an inclination, a bow, and 
cylinder amendment in addition., the surface roughness (P V) of each point of measurement is measured from 
the average of four measurement counts, and it asks from the average often point of measurement. 
[0072] Moreover, in a helical scan, since a magnetic-recording medium needs to coil around a cylinder and it is 
necessary to contact the magnetic head, in order to improve head contact, it is necessary to optimize the 
reinforcement of the longitudinal direction of a magnetic-recording medium, and the cross direction. Since it is 
designed so that the relative velocity of a magnetic tape and the magnetic head may become very high speed 
while a helical scan especially also uses the head configuration of the magnetic head as an acute angle recently 
and enlarging the amount of pushing to a magnetic layer side, degradation of EMPEROPU will be caused by 
aggravation of head contact. It is ** and ** that it is desirable to set the ratio [YTD/YMD] to the Young's 
modulus [YMD] of the longitudinal direction of crosswise Young's modulus [YTD] as 1.0- 1.7 in order to improve 
the head contact to the magnetic head in the magnetic-recording medium of this invention from such a 
viewpoint. 

[0073] While carrying out orientation so that the direction of a major axis may therefore become in parallel to 
the inside of a magnetic layer side in the machine orientation at the time of spreading since the conventional 
magnetic powder has the needlelike configuration, in order to obtain a high square shape ratio and to carry out 
field orientation to a longitudinal direction, the direction of a major axis serves as a ****** gestalt further at a 
longitudinal direction, therefore - as the reinforcement of a magnetic layer inevitable a longitudinal 
direction - the cross direction - comparing - high - not becoming - it does not obtain but the head contact to 
the magnetic head expected an isotropic thing is made to deteriorate On the other hand, since [ that it is 
granular as magnetic powder ] it is, and it carries out and magnetic ellipse-like powder is used, the 
magnetic-recording medium of this invention does not take an orientation gestalt from which machine 
orientation is hardly carried out compared with needlelike magnetic powder at the time of spreading, and 
magnetic powder becomes parallel in a magnetic layer side also in field orientation. Consequently, it can 
become possible to make crosswise reinforcement high, and said ratio can also be preferably set to 1.2-1.6. In 
addition, each aforementioned Young's modulus means 25 degrees C and the value in 0.3% elongation in 
60%RH. 

[0074] A more desirable property will be acquired, if the under coat of at least one layer is prepared between a 
nonmagnetic base material and a magnetic layer in this invention next in order to demonstrate better the 
outstanding surface smooth nature by the particle shape of magnetic powder when carrying out lamination of 
the magnetic layer. That is, according to said specific magnetic powder used for this invention, the surface 
smooth nature which was excellent in the fluidity of a magnetic coating, and whose leveling at the time of 
spreading improved and was excellent in the magnetic layer is attained, but if it applies on this under coat that 
prepared the under coat and the spreading property approximated on that occasion, the above-mentioned 
leveling improves more and the effect by the front-face nature of a nonmagnetic base material can also control 
rather than it applies directly on a nonmagnetic base material. 

[0075] There are inorganic powder, a binder, lubricant, carbon black, etc. in the constituent of an under coat. 
Both nonmagnetic powder and magnetic powder can be used for inorganic powder. As nonmagnetic powder, 
alpha-alumina of 90% or more of rates of the formation of alpha-, peta alumina, Gamma-alumina, 
alpha -ferrous oxide, Ti02 (a rutile, anatase), and TiOx, Cerium oxide, the tin oxide, tungstic oxide, and ZnO 
and Zr02, Si02, Cr 203, goethite, corundum, silicon nitride, It is independent, or they are used by a 
CHITANKA cutting tool, magnesium oxide, boron nitride, molybdenum disulfide, copper oxide, MgC03, CaC03, 
BaC03, SrC03, BaS04, silicon carbide, titanium carbide, etc., combining. As magnetic powder, magnetic 
powder, such as gamma -Fe 203, Co gamma Fe 203, Fe alloy, Cr02, and Ba ferrite, is used. 
[0076] ****** of these inorganic powder is also good in a globular shape, a needle, and which a tabular 
configuration. If the particle size of inorganic powder is too large, since the front-face nature of an under coat 
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will fall and it will affect the front-face nature of a magnetic layer, it is desirable that it is 0.5 micrometers or 
less. Moreover, since cushion effect also falls while the holes which the restoration nature of the inorganic 
powder of an under coat goes up, and can hold lubricant will decrease in number, if too small, it is desirable that 
it is 0.05 micrometers or more. Since the amount of the inorganic powder used is the same as the 
above-mentioned particle size, it is desirable that it is [ of the whole under coat ] 70 - 80 % of the weight 
especially 60 to 90% of the weight. 

[0077] It is good for the binder used for an under coat to use the same resin as the aforementioned binder which 
forms a magnetic layer, and to use the desirable binder of a magnetic layer and resin of the same kind. If it is 
made especially in agreement by the concomitant use system of vinyl chloride system resin and polyurethane 
resin, the elasticity of an under coat and a magnetic layer can become near, and the load from the magnetic 
head can be distributed good. Moreover, as for the binder of an under coat, it is desirable to have as of the same 
kind a functional group as the binder of a magnetic layer. Since extraction of the lubricant from an under coat 
to a magnetic layer will become smooth in the concomitant use system of vinyl chloride system resin and 
polyurethane resin especially while the adhesive property of both layers improves if a functional group is made 
in agreement by the under coat and the magnetic layer, it is desirable. 

[0078] As for the amount of the binder used of an under coat, it is especially desirable to the inorganic powder 
100 weight section 15 - 45 weight section and that it is 15 - 40 weight section. In addition, in order to raise the 
reinforcement of an under coat, it is also desirable to use together the thermosetting cross linking agent which 
is combined with the functional group contained in a binder, and constructs a bridge with the above-mentioned 
binder like the case of a magnetic layer. It is desirable to usually consider as 15 - 70 weight section to the 
above-mentioned binder 100 weight section as amount of the cross linking agent used. 

[0079] Although the same lubricant as a magnetic layer can be used as lubricant used for an under coat, since a 
fatty acid is inferior to transudatory [ to the upper layer ] from fatty acid ester, it is independent in fatty acid 
ester, or it is desirable to use the addition ratio of fatty acid ester, enlarging it. the addition of the lubricant of 
an under coat - the inorganic powder 100 weight section - receiving - usually - 2 - 18 weight section - it is 
preferably good 2.5 - 16 weight section and to consider as 2.5 - 14 weight section more preferably. As for the 
addition ratio of the fatty acid to an under coat, and fatty acid ester, it is desirable 0 / 100 - 60/40, and that it is 
especially 0 / 100 - 50/50 at a weight ratio. What is necessary is just to apply or spray a lubricant solution etc. on 
the front face of the under coat which added together on the occasion of mixing by the kneader of the coating for 
under coats etc., added before the above-mentioned mixing or to the back, or was formed beforehand, in order to 
include lubricant in an under coat. 

[0080] As carbon black used for an under coat, it is desirable to use together carbon black with a particle size of 
0.01 -0.03 micrometers and carbon black with a particle size of 0.05 0.3 micrometers. The former carbon black is 
for securing the hole which holds lubricant like the case of a magnetic layer, and the latter carbon black is for 
aiming at improvement in the paint film reinforcement of an under coat, and coexistence of cushion effect. The 
addition of the carbon black to an under coat doubles both carbon black, and it is usually desirable 5 - 70 weight 
section and to consider as 15 - 40 weight section especially to the inorganic powder 100 weight section. 
[0081] As carbon black with a particle size of 0.010.03 micrometers, there are "BLACK PEARLS 800" made 
from Cabot "Mogul L" "VULCANXC-72" "Regal 660R" Colon BiancaBonn "Raven 1255", "Conductex SC", etc. 
Moreover, as carbon black with a particle size of 0.05 0.3 micrometers, there is "Termax Powder- N -991" etc. by 
"BLACK PEARLS 130" made from Cabot "Monarch 120" Colon Bianca Bonn "Raven 450", "Raven 410", and 
Cancarb, Ltd. 

[0082] Organic solvents, such as the same aromatic solvent as the case of a magnetic layer, ketones, an ester 
solvent, an alcohols solvent, and a hexane, a tetrahydrofuran, are used as a solvent for preparation of the 
coating for under coats, or a lubricant solution in formation of an under coat. Moreover, as for the average 
thickness of an under coat, it is desirable to be referred to as 0.1- 10 micrometers, and it is more desirable to be 
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referred to as 0.5-5 micrometers. As for the average thickness of an under coat, it is desirable that they are 1.1 
to 200 times to the average thickness of a magnetic layer, and it is more desirable that they are two to 50 times. 
[0083] In addition, in this description, each average thickness of a magnetic layer and an under coat is 
calculated from the average of five point of measurement when measuring the cross-section photograph which 
cut the magnetic-recording medium with the microtome and observed the cross section of the thickness 
direction by one 50,000 times the scale factor of this with the transmission electron microscope ten points at 
intervals of 1cm. 

[0084] In this invention, each nonmagnetic base material for magnetic-recording media currently used from the 
former can be used as a nonmagnetic base material. Specifically, the plastic film which consists of polyester, 
such as polyethylene terephthalate and polyethylenenaphthalate, polyolefines, cellulose triacetate, a 
polycarbonate, a polyamide, polyimide, polyamidoimide, polysulfone, aramid, aromatic polyamide, etc. and 
whose thickness is usually 2- 100 micrometers is used. When making overall thickness thin for high density 
record, also in order to make head contact to the magnetic head good also in these nonmagnetic base materials, 
it is desirable for the Young's modulus of crosswise 0.3% elongation to use the polyester system film and the 
poly AMITO system film which become two or less 22.0x109 N/m by two or more 6.0x109 N/m preferably two or 
more 5.0x109 N/m and which made crosswise reinforcement high. As for the surface roughness of a 
nonmagnetic base material, it is desirable to use that in which front-face nature differs from a magnetic layer 
by bothsides side when preparing the back coat layer later mentioned to the field of an opposite hand. It 
becomes easy to control the P V value of a magnetic layer and a back coat layer by the difference of such 
front-face nature. 

[0085] Since an adhesive property with an under coat is improved, a resin layer can also be prepared in a 
nonmagnetic base material. Polyester resin, polyurethane resin, etc. are mentioned as this resin layer, these - 
resin - inside - **** - COOM - SO - three - M - OSO - three - M - P=0 - ( - OM -) - three » OP=0 - ( - 
OM --) -- two (M is a hydrogen atom, alkali metal, or an amine) - a functional group -- having - resin - 
nonmagnetic - a base material - an adhesive property - being good - while - an under coat - an adhesive 
property - it can improve - since ■ especially - being desirable . Moreover, such a resin layer is good also as a 
resin layer which has inorganic powder, such as a silica, because of blocking prevention. It is good that it is 
0.010.08 micrometers as thickness of such a resin layer to usually be referred to as 0.1 micrometers or less at 
best especially preferably. 

[0086] If the anisotropy of contraction of the nonmagnetic base material generated in the trial under an 
operating environment, especially hot environments is large, flattery nature will fall and it will be easy to 
produce a tracking error. For this reason, it is desirable in 1.5% or less and a longitudinal direction that 105 
degrees C and the rate of a heat shrink for 30 minutes, i.e., the heat shrink after heat-treating for 30 minutes 
and cooling radiationally at 105 degrees C, are 1.0% or less in a lengthwise direction as a nonmagnetic base 
material. The above-mentioned rate of a heat shrink extracts respectively six test pieces with a width of face [of 
a nonmagnetic base material / of 10mm ], and a die length of 300mm from MD/TD, measures the die length 
after heat-treating for 30 minutes and cooling in 105-degree C hot blast, and is called for as the average of [(die 
length after die-length-contraction of dimension) die length of /origin] xl00(%). 

[0087] In this invention, the well-known method of application is used from the former, such as gravure 
spreading, roll coating, blade spreading, and extrusion spreading, at the spreading process for forming an 
under coat and a magnetic layer on the above-mentioned nonmagnetic base material. In that case, after the 
method of application of an under coat and a magnetic layer carries out spreading desiccation of the under coat 
on a nonmagnetic base material, any of the multistory method of application and the simultaneous multistory 
method of application which applies an under coat and a magnetic layer simultaneously which applies a 
magnetic layer may be serially used for it. Considering leveling of the thin layer magnetic layer at the time of 
spreading, it is desirable especially to adopt the simultaneous multistory spreading method with which an 
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under coat applies a magnetic layer to the inside of a damp or wet condition, the simultaneous multistory 
spreading method above-mentioned with the conventional needlelike magnetic powder - setting -* an interface 
with a magnetic layer ■ turbulence being generated - magnetic powder - an under coat ■ a projection - 
being easy ■ there is such no problem in this invention, and ****** can apply [ the problem of being easy to 
reduce the front-face nature of a magnetic layer ] the above-mentioned spreading method effectively. 
[0088] To such a spreading method, JP,48-22605,A, JP, 48-98803,A, Are indicated by JP,48-99233,A, 
JP,61-139929,A, etc. How to apply the coating for under coats by gravure spreading, roll coating, etc., and apply 
a magnetic coating using an extrusion mold spreading head with the gestalt which has a back roll on this under 
coat, After applying the coating for under coats, where a nonmagnetic base material is supported with the back 
up roll The approach of forcing and applying the extrusion mold spreading head which **** a magnetic coating 
in the meantime, the approach of applying with the extrusion mold spreading head of one apparatus which has 
two or more slits which **** the coating for under coats and a magnetic coating further, etc. are mentioned. 
[0089] The magnetic-recording medium of this invention may prepare a back coat layer in the field of an 
opposite hand with the magnetic layer of a nonmagnetic base material. In order to raise reduction and the 
mechanical strength of coefficient of friction besides conductive carbon black to a back coat layer Alpha Fe 203 
generally used as an abrasive material, and Fe 304, Ti02, graphite, CaO and Si02, Cr 203, alpha-aluminum 
203, SiC, CaC03, BaS04, ZnO, MgO, boron nitride, TiC, ZnS and MgC03, and Sn02 etc. -- inorganic 
nonmagnetic powder can be included. Moreover, dispersants, such as lubricant, such as a higher fatty acid, 
fatty acid ester, and silicone oil, and a surfactant, and other various additives can be included in a back coat 
layer as occasion demands. 

[0090] Although the same thing as the binder of a magnetic layer can be used for the binder of a back coat layer, 
in order to reduce coefficient of friction and to raise performance traverse also in it, it is desirable to use 
together cellulose type resin and polyurethane resin. As for the amount of these binders used, it is desirable to 
usually consider as 15 - 200 weight section extent to carbon black or the inorganic nonmagnetic powder 100 
weight section. In order to stiffen these binders, cross linking agents, such as the poly isocyanate compound, 
may be used together. Moreover, as average thickness of such a back coat layer, it is after calendering and it is 
desirable to be referred to as about 0.3-1.0 micrometers. If a back coat layer is too thick, the thickness of the 
whole magnetic-recording medium will become thick, if too thin, the front- face nature of a back coat layer will 
fall under the effect of the front-face nature of a nonmagnetic base material, the front face of a back coat layer is 
imprinted by the magnetic layer, and a magnetic parametric performance etc. tends to get worse. 
[0091] In manufacture of the magnetic-recording medium of this invention, it is desirable after spreading 
desiccation to perform surface treatment by the calender which used the plus CHITS UKURO RU metallurgy 
group roll. While being able to adjust the P V value of a magnetic layer front face and a back coat layer front 
face by performing calender processing, whenever [ restoration / of magnetic powder ] can be raised and a 
residual magnetic flux density can be raised. As for especially processing temperature, it is usually good that it 
is [ 60 degrees C or more ] 200 degrees C or less above 80 degrees C. As for especially the linear pressure force, 
it is usually good that 115 or more kN/m is 400 or less kN/m in 150 or more kN/m, and, as for a rate, it is good 
that it is [ 20- 700m ] a part for /. When it considers as the linear pressure of 190 or more kN/m at the processing 
temperature of 80 degrees C or more especially, the above-mentioned effectiveness can be heightened further. 
[0092] Moreover, in manufacture of the magnetic-recording medium of this invention, aging after the 
above-mentioned calender processing is desirable. By aging, paint film hardening can progress and paint film 
reinforcement can be raised. Since the temperature of aging has a possibility of the volume tightness of a 
magnetic sheet becoming remarkable, and the surface roughness of a back coat layer imprinting, and degrading 
the front-face nature of a magnetic layer when it is too high, it is desirable to carry out below 70 degrees C. 
Moreover, it is desirable to carry out in the environment of RH 5 to 60% because of gas conditioning. 
[0093] Furthermore, in order to remove the dust component on the front face of a magnetic layer leading to a 
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drop out and in order to remove a part for the fragile site on the front face of a magnetic layer beforehand and 
to adjust the front-face nature of a magnetic layer further, it is desirable after spreading desiccation of a 
magnetic layer to carry out polish processing. Although there are blade processing and processing by the 
grinding wheel as polish processing, processing by the grinding wheel is more desirable than the point of 
productivity. Processing by the grinding wheel is indicated by JP, 62- 1505 19, A, JP,62- 172532,A, JP,2-23521,A, 
etc. A ceramic, super-steel, sapphire, a diamond, etc. are mentioned as construction material used for the polish 
part of a wheel. Moreover, when using a grinding wheel, it is desirable to consider as **200% of range to a tape 
travel speed (a part for 50 300m/) as a peripheral speed of a wheel, and considering as 10-80 degrees is 
desirable as a contact angle to a wheel. 
[0094] 

[Example] Hereafter, the example of this invention is indicated and it explains more concretely. In addition, 
that it is in below with the section shall mean the weight section. 

[0095] The iron nitrate (III) of 10.074 mols of examples and 0.002-mol nitric-acid neodium were dissolved in 600 
cc water. Apart from this nitrate water solution, the 0.222-mol sodium hydroxide was dissolved in 600 cc water. 
The above-mentioned nitrate water solution was added to the water solution of this sodium hydroxide, it 
agitated for 5 minutes, and the hydroxide (coprecipitate) of iron and neodium was generated. It filtered and the 
hydroxide was taken out, after rinsing this hydroxide, the condition in which this hydroxide contained water - 
it is - 30 more cc water and a 0.5-mol boric acid (H3B03) - in addition, the hydroxide of iron and neodium was 
re -distributed, heating at 60 degrees C in a boric-acid water solution. These dispersion liquid were extended to 
the vat, it dried at 60 degrees C for 4 hours, water was removed, and the hydroxide which consists of iron and 
neodium, and the homogeneous mixture of a boric acid were obtained. 

[0096] This mixture was cracked, and it put into the alumina crucible, heat-treated at 200 degrees C among air 
for 4 hours, and considered as the neodium-ferric acid ghost which boron combined. It serves also as the 
operation as a fusing agent (flux) for carrying out crystal growth to the target grain size, preventing extreme 
sintering of a particle on the occasion of this reaction, while a boric acid is the supply origin of boron. This 
heat-treatment object was rinsed, excessive boron was removed, and the neodium-ferric acid ghost particle 
which boron combined was taken out. Heating reduction was carried out at 450 degrees C among the hydrogen 
air current for 4 hours, and this oxide particle was used as neodium iron boron system magnetism powder. 
Then, where hydrogen gas is poured, it cooled to the room temperature, and it switched to nitrogen / oxygen 
mixed gas, temperature up of the temperature was again carried out to 60 degrees C, and the stabilizing 
treatment of 8 hours was taken out after ****** and in air among nitrogen / oxygen mixed-gas air current. 
[0097] The content of boron [ as opposed to 2.4 atoms % and iron in the content of the neodium to iron ] is 9.1 
atoms % in measurement by fluorescence X rays, and the obtained neodium -iron-boron system magnetism 
powder is ******. as a result of observing with a transmission electron microscope (scale factor: 100,000 times), 
this magnetic powder is almost spherical as shown in drawing 1 - it is - carrying out - an ellipse-like particle 
- it is - average grain size - 25nm - ******. Moreover, 16.6 microwatt, the saturation magnetization which 
impressed and measured the field of 1273.3 kA/m is 191.8 kA/m, and b/g and coercive force are ******. 
[0098] Neodium-iron boron system magnetism powder was manufactured like the example 1 except having 
changed the addition of example 2 nitric-acid neodium into 0.008 mols from 0.002 mols. The content of boron 
[ as opposed to 8.2 atoms % and iron in the content of the neodium to iron ] is 8.3 atoms % in measurement by 
fluorescence X rays, and this magnetic powder is ******. moreover, almost spherical like an example 1, when 
this magnetic powder is observed with a transmission electron microscope (scale factor: 100,000 times) it is - 
carrying out - an ellipse-like particle - average grain size - 30nm ■- ******. Furthermore, 15.0 microwatt, the 
saturation magnetization which impressed and measured the field of 1273.3 kA/m is 219.6 kA/m, and b/g and 
coercive force are ******. 

[0099] The iron nitrate (III) of 30.140 mols of examples and 0.002-mol nitric-acid neodium were dissolved in 200 
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i cc water. Apart from this nitrate water solution, the 0.42-mol sodium hydroxide was dissolved in 200 cc water. 
The water solution of the above-mentioned sodium hydroxide was added to the above-mentioned nitrate water 
solution, it agitated for 5 minutes, and the hydroxide of iron and neodium was generated. It filtered and the 
hydroxide was taken out, after rinsing this hydroxide. It is in the condition in which this hydroxide contained 
water, 150 more cc water and a O.l mol boric acid were added, and the hydroxide of iron and neodium was 
re distributed in the boric-acid water solution. After heat-treating these dispersion liquid at 90 degrees C for 2 
hours, it rinsed, the excessive boric acid was removed, it dried at 60 degrees C for 4 hours, and the hydroxide 
which consists of iron containing a boric acid and neodium was obtained. 

[0100] Heating reduction was carried out at 450 degrees C among the hydrogen air current for 4 hours, and this 
hydroxide was used as neodiumironboron system magnetism powder, after carrying out heating dehydration 
at 300 degrees C for 2 hours, among air and. Then, where hydrogen gas is poured, it cooled to the room 
temperature, and it switched to nitrogen / oxygen mixed gas, temperature up of the temperature was again 
carried out to 60 degrees C, and the stabilizing treatment of 8 hours was taken out after ****** and in air 
among nitrogen / oxygen mixed gas air current. 

[0101] The content of boron [ as opposed to 1.3 atoms % and iron in the content of the neodium to iron ] is 5.1 
atoms % in measurement by fluorescence X rays, and the obtained neodium iron boron system magnetism 
powder is ******. this magnetic powder is almost spherical like an example 1, as a result of observing with a 
transmission electron microscope (scale factor: 100,000 times) - it is - carrying out - an ellipse-like particle - 
it is ■■ average grain size - 15nm - ******. Moreover, 16.1 microwatt, the saturation magnetization which 
impressed and measured the field of 1273.3 kA/m is 162.3 kA/m, and b/g and coercive force are ******. 
[0102] Neodium iron boron system magnetism powder was manufactured like the example 3 except having 
changed the addition of example 4 nitric-acid neodium into 0.001 mols from 0.002 mols. The content of boron 
[ as opposed to 0.7 atoms % and iron in the content of the neodium to iron ] is 6.3 atoms % in measurement by 
fluorescence X rays, and this magnetic powder is ******. moreover, almost spherical like an example 1, when 
this magnetic powder is observed with a transmission electron microscope (scale factor : 100,000 times) - it is - 
carrying out - an ellipse-like particle average grain size - 15nm - ******. Furthermore, 16.8 microwatt, the 
saturation magnetization which impressed and measured the field of 1273.3 kA/m is 173.5 kA/m, and b/g and 
coercive force are ******. 

[0103] The iron nitrate (III) of 50.140 mols of examples was dissolved in 200 cc water. Apart from this nitrate 
water solution, the 0.42-mol sodium hydroxide was dissolved in 200 cc water. The water solution of the 
above-mentioned sodium hydroxide was added to the above-mentioned nitrate water solution, it agitated for 5 
minutes, and the iron hydroxide was generated. It filtered and the hydroxide was taken out, after rinsing this 
hydroxide. It is in the condition in which this hydroxide contained water, 150 more cc water, 0.002 mols 
nitric-acid neodium, and a 0.2-mol boric acid were added, and the hydroxide of iron and neodium was 
re distributed in neodium ion and the water solution of a boric acid. These dispersion liquid were extended to 
the vat, it dried at 60 degrees C for 4 hours, water was removed, and the homogeneous mixture of the hydroxide 
and boric acid which consist of iron and neodium was obtained. 

[0104] This mixture was cracked, and it put into the AKUMINA crucible, heat-treated at 200 degrees C among 
air for 4 hours, and considered as the neodium -ferric acid ghost which boron combined. This heat-treatment 
object was rinsed, excessive boron was removed, and the neodium -ferric acid ghost particle which boron 
combined was taken out. Heating reduction was carried out at 450 degrees C among the hydrogen air current 
for 4 hours, and this oxide particle was used as neodium iron-boron system magnetism powder. Then, where 
hydrogen gas is poured, it cooled to the room temperature, and it switched to nitrogen / oxygen mixed gas, 
temperature up of the temperature was again carried out to 60 degrees C, and the stabilizing treatment of 8 
hours was taken out after ****** and in air among nitrogen / oxygen mixed-gas air current. 
[0105] The content of boron [ as opposed to 0.9 atoms % and iron in the content of the neodium to iron ] is 7.9 
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atoms % in measurement by fluorescence X rays, and the obtained neodium -iron-boron system magnetism 
powder is ******. this magnetic powder is almost spherical Like an example 1, as a result of observing with a 
transmission electron microscope (scale factor: 100,000 times) it is - carrying out - an ellipse-like particle - 
it is - average grain size - 30nm - ****** Moreover, 17.7 microwatt, the saturation magnetization which 
impressed and measured the field of 1273.3 kA/m is 146.4 kA/m, and b/g and coercive force are ******. 
[0106] Neodium *iron-boron system magnetism powder was manufactured like the example 5 except having 
changed into 0,005 mols the amount of the nitric-acid neodium added with example 6 boric acid from 0.002 mols. 
The content of boron [ as opposed to 1.6 atoms % and iron in the content of the neodium to iron ] is 5.6 atoms % 
in measurement by fluorescence X rays, and this magnetic powder is ******. moreover, almost spherical like an 
example 1, when this magnetic powder is observed with a transmission electron microscope (scale factor: 
100,000 times) - it is - carrying out -- an ellipse-like particle average grain size 25nm -- ******. 
Furthermore, 16.7 microwatt, the saturation magnetization which impressed and measured the field of 1273.3 
kA/m is 157.6 kA/m, and b/g and coercive force are ******. 

[0107] The iron nitrate (III) of 70.140 mols of examples and 0.002-mol nitric- acid samarium were dissolved in 
200 cc water. Apart from this nitrate water solution, the 0.42-mol sodium hydroxide was dissolved in 200 cc 
water. The water solution of the above-mentioned sodium hydroxide was added to the above-mentioned nitrate 
water solution, it agitated for 5 minutes, and the hydroxide of iron and samarium was generated. It filtered and 
the hydroxide was taken out, after rinsing this hydroxide. It is in the condition in which this hydroxide 
contained water, 150 more cc water and a O.lmol boric acid were added, and the hydroxide of iron and 
samarium was re distributed in the boric-acid water solution. After heat-treating these dispersion liquid at 90 
degrees C for 2 hours, it rinsed, the excessive boric acid was removed, it dried at 60 degrees C for 4 hours, and 
the hydroxide which consists of iron containing a boric acid and samarium was obtained. 

[0108] Heating reduction was carried out at 450 degrees C among the hydrogen air current for 4 hours, and this 
hydroxide was used as samarium-iron-boron system magnetism powder, after carrying out heating dehydration 
at 300 degrees C for 2 hours, among air and. Then, where hydrogen gas is poured, it cooled to the room 
temperature, and it switched to nitrogen / oxygen mixed gas, temperature up of the temperature was again 
carried out to 60 degrees C, and the stabilizing treatment of 8 hours was taken out after ****** and in air 
among nitrogen / oxygen mixed-gas air current. 

[0109] The content of boron [ as opposed to 1.2 atoms % and iron in the content of the samarium to iron ] is 5.6 
atoms % in measurement by fluorescence X rays, and the obtained samarium-iron-boron system magnetism 
powder is ******. this magnetic powder is almost spherical like an example 1, as a result of observing with a 
transmission electron microscope (scale factor: 100,000 times) - it is - carrying out - an ellipse -like particle - 
it is - average grain size - 15nm -- ******. Moreover, 16.5 microwatt, the saturation magnetization which 
impressed and measured the field of 1273.3 kA/m is 156.0 kA/m, and b/g and coercive force are ******. 
[0110] Samarium -iron-boron system magnetism powder was manufactured like the example 7 except having 
changed the addition of example 8 nitric-acid samarium into 0.001 mols from 0.002 mols. The content of boron 
[ as opposed to 0.7 atoms % and iron in the content of the samarium to iron ] is 7.1 atoms % in measurement by 
fluorescence X rays, and this magnetic powder is ******. moreover, almost spherical like an example 1, when 
this magnetic powder is observed with a transmission electron microscope (scale factor: 100,000 times) - it is - 
carrying out an ellipse-like particle -- average grain size - 20nm - ******. Furthermore, 17.7 microwatt, the 
saturation magnetization which impressed and measured the field of 1273.3 kA/m is 164.7 kA/m, and b/g and 
coercive force are ******. 

[0111] The iron nitrate (III) of 90.140 mols of examples and 0.002-mol nitric-acid samarium were dissolved in 
200 cc water. Apart from this nitrate water solution, the 0.42-mol sodium hydroxide was dissolved in 200 cc 
water. The water solution of the above-mentioned sodium hydroxide was added to the above-mentioned nitrate 
water solution, it agitated for 5 minutes, and the hydroxide of iron and samarium was generated. It filtered and 
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the hydroxide was taken out. after rinsing this hydroxide. It is in the condition in which this hydroxide 
contained water, and 50 more cc water and a 0.5-mol boric acid are added, and the hydroxide of iron and 
samarium was re distributed in the boric-acid water solution, heating at 60 degrees C. These dispersion liquid 
were extended to the vat, it dried at 60 degrees C for 4 hours, water was removed, and the homogeneous 
mixture of the hydroxide and boric acid which consist of iron and samarium was obtained. 

[0112] This homogeneous mixture was cracked, and it put into the alumina crucible, heat-treated at 200 
degrees C among air for 4 hours, and considered as the samarium-ferric acid ghost which boron combined. 
Heating reduction was carried out at 450 degrees C among the hydrogen air current for 4 hours, and the 
hydroxide which consists of iron containing this boric acid and samarium was used as samarium-iron-boron 
system magnetism powder, after carrying out heating dehydration at 300 degrees C for 2 hours, among air and. 
Then, where hydrogen gas is poured, it cooled to the room temperature, and it switched to nitrogen / oxygen 
mixed gas, temperature up of the temperature was again carried out to 60 degrees C, and the stabilizing 
treatment of 8 hours was taken out after ****** and in air among nitrogen / oxygen mixed-gas air current. 
[0113] The content of boron [ as opposed to 1.4 atoms % and iron in the content of the samarium to iron ] is 9.5 
atoms % in measurement by fluorescence X rays, and the obtained samarium -iron-boron system magnetism 
powder is ******. this magnetic powder is almost spherical like an example 1, as a result of observing with a 
transmission electron microscope (scale factor: 100,000 times) - it is carrying out - an ellipse-like particle - 
it is - average grain size - 25nm - ******. Moreover, 16.7 microwatt, the saturation magnetization which 
impressed and measured the field of 1273.3 kA/m is 183.0 kA/m, and b/g and coercive force are ******. 
[0114] The iron nitrate (III) of 100.098 mols of examples, a 0.042 mols cobalt nitrate, and 0.002-mol nitric-acid 
neodium were dissolved in 200 cc water. Apart from this nitrate water solution, the 0.42-mol sodium hydroxide 
was dissolved in 200 cc water. The water solution of the above-mentioned sodium hydroxide was added to the 
above-mentioned nitrate water solution, it agitated for 5 minutes, and the hydroxide of iron, cobalt, and 
neodium was generated. It filtered and the hydroxide was taken out, after rinsing this hydroxide. It is in the 
condition in which this hydroxide contained water, 150 more cc water and a O.l mol boric acid were added, and 
the hydroxide of iron, cobalt, and neodium was re -distributed in the boric -acid water solution. After 
heat-treating these dispersion liquid at 90 degrees C for 2 hours, it rinsed, the excessive boric acid was removed, 
it dried at 60 degrees C for 4 hours, and the hydroxide which consists of the iron and cobalt containing a boric 
acid, and neodium was obtained. 

[0115] Heating reduction was carried out at 450 degrees C among the hydrogen air current for 4 hours, and this 
hydroxide was used as neodiumironcobaltboron system magnetism powder, after carrying out heating 
dehydration at 300 degrees C for 2 hours, among air and. Then, where hydrogen gas is poured, it cooled to the 
room temperature, and it switched to nitrogen / oxygen mixed gas, temperature up of the temperature was 
again carried out to 60 degrees C, and the stabilizing treatment of 8 hours was taken out after ****** and in air 
among nitrogen / oxygen mixed-gas air current. 

[0116] The content of boron [ as opposed to 40.1 atoms % and iron in the content of cobalt / as opposed to 1.9 
atoms % and iron in the content of the neodium to iron ] is 7.5 atoms % in measurement by fluorescence X rays, 
and the obtained neodium -iron-cobalt-boron system magnetism powder is ******. this magnetic powder is 
almost spherical like an example 1, as a result of observing with a transmission electron microscope (scale 
factor: 100,000 times) - it is - carrying out an ellipse -like particle - it is -- average grain size -- 20nm - 
****** Moreover, 19.7 microwatt, the saturation magnetization which impressed and measured the field of 
1273.3 kA/m is 174.3 kA/m, and b/g and coercive force are ******. 

[0117] Neodium iron cobalt boron system magnetism powder was manufactured like the example 10 except 
having changed the addition of example 11 iron nitrate (III) into 0.126 mols from 0.098 mols, and having 
changed the addition of a cobalt nitrate into 0.014 mols from 0.042 mols. The content of boron [ as opposed to 
10.8 atoms % and iron in the content of cobalt / as opposed to 1.5 atoms % and iron in the content of the 
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neodium to iron ] is 6.1 atoms % in measurement by fluorescence X rays, and this magnetic powder is ******. 
moreover, almost spherical like an example 1, when this magnetic powder is observed with a transmission 
electron microscope (scale factor: 100,000 times) it is ■ carrying out - an ellipse-like particle - average grain 
size - 15nm ******. Furthermore, 18.0 microwatt, the saturation magnetization which impressed and 
measured the field of 1273.3 kA/m is 173.5 kA/m, and b/g and coercive force are ******. 

[0118] The addition and the production process manufactured samarium iron cobalt boron system magnetism 
powder like the example 10 except having replaced with example 12 nitric-acid neodium, and having used 
nitric-acid samarium. The content of boron [ as opposed to 41.6 atoms % and iron in the content of cobalt / as 
opposed to 1.8 atoms % and iron in the content of the samarium to iron ] is 8.0 atoms % in measurement by 
fluorescence X rays, and this magnetic powder is ******. moreover, almost spherical like an example 1, as a 
result of observing this magnetic powder with a transmission electron microscope (scale factor: 100,000 times) 
- it is - carrying out •* an ellipse-like particle - average grain size - 20nm ******. Furthermore, 19.3 
microwatt, the saturation magnetization which impressed and measured the field of 1273.3 kA/m is 183.0 kA/m, 
and b/g and coercive force are ******. 

[0119] The addition and the production process manufactured samarium iron cobalt boron system magnetism 
powder like the example 10 except having replaced with example 13 nitric-acid neodium, having used 
nitric-acid samarium, and having changed the addition of iron nitrate (III) into 0.112 mols from 0.098 mols, and 
having changed the addition of a cobalt nitrate into 0.028 mols from 0.042 mols, respectively. The content of 
boron [ as opposed to 26.0 atoms % and iron in the content of cobalt / as opposed to 1.6 atoms % and iron in the 
content of the samarium to iron ] is 7.1 atoms % in measurement by fluorescence X rays, and this magnetic 
powder is ******. moreover, almost spherical like an example 1, when this magnetic powder is observed with a 
transmission electron microscope (scale factor: 100,000 times) - it is carrying out - an ellipse-like particle - 
average grain size 20nm ******. Furthermore, 18.6 microwatt, the saturation magnetization which 
impressed and measured the field of 1273.3 kA/m is 169.5 kA/m, and b/g and coercive force are ******. 
[0120] It replaced with the cobalt nitrate of 140.042 mols of examples, and neodium-iron cobalt nickel boron 
system magnetism powder was manufactured like the example 10 except having changed into a 0.035 mols 
cobalt nitrate and 0.007-mol nickel nitrate. The content of boron [ as opposed to 6.8 atoms % and iron in the 
content of nickel / as opposed to 33.9 atoms % and iron in the content of cobalt / as opposed to 1.8 atoms % and 
iron in the content of the neodium to iron ] is 7.7 atoms % in measurement by fluorescence X rays, and this 
magnetic powder is ******. moreover, almost spherical like an example 1, when this magnetic powder is 
observed with a transmission electron microscope (scale factor: 100,000 times) - it is carrying out - an 
ellipse-like particle - average grain size - 20nm ******. Furthermore, 17.5 microwatt, the saturation 
magnetization which impressed and measured the field of 1273.3 kA/m is 160.8 kA/m, and b/g and coercive 
force are ******. 

[0121] The iron nitrate (III) of 10.140 mols of examples of a comparison and 0.002-mol nitric-acid neodium were 
dissolved in 200 cc water. Apart from this nitrate water solution, the 0.42-mol sodium hydroxide was dissolved 
in 200 cc water. The water solution of the above-mentioned sodium hydroxide was added to the 
above-mentioned nitrate water solution, it agitated for 5 minutes, and the hydroxide of iron and neodium was 
generated. It filtered and the hydroxide was taken out, after rinsing this hydroxide. After drying this hydroxide 
at 60 degrees C for 4 hours, heating dehydration was carried out at 300 degrees C among air for 2 hours, and 
subsequently, heating reduction was carried out at 450 degrees C among the hydrogen air current for 4 hours, 
and it considered as neodium iron system magnetism powder. Then, where hydrogen gas is poured, it cooled to 
the room temperature, and it switched to nitrogen / oxygen mixed gas, temperature up of the temperature was 
again carried out to 60 degrees C, and the stabilizing treatment of 8 hours was taken out after ****** and in air 
among nitrogen / oxygen mixed-gas air current. 

[0122] Thus, the content of the neodium to iron is 1.4 atoms % in measurement by fluorescence X rays, and the 
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obtained neodiumiron system magnetism powder is ******. the result of having observed this magnetic powder 
with the transmission electron microscope (scale factor: 100,000 times) - the particle of a grain-like infinite 
form -- it is - the large range from about 50nm to several lOOnm - cotton **** uneven grain-size distribution 
is shown and the particle 200nm or more also existed. It is thought that the particle with such big sizes was 
selectively produced by sintering between particles. Moreover, 16.2 microwatt, the saturation magnetization 
which impressed and measured the field of 1273.3 kA/m is 78.0 kA/m, and b/g and coercive force are ******. 
[0123] Neodium iron system magnetism powder was manufactured like the example 1 of a comparison except 
having changed the addition of example of comparison 2 nitric-acid neodium into 0.005 mols from 0.002 mols. 
The content of the neodium to iron is 3.3 atoms % in measurement by fluorescence X rays, and this magnetic 
powder is ******. Moreover, when this magnetic powder was observed with the transmission electron 
microscope (scale factor: 100,000 times), like the example 1 of a comparison, by the particle of a grain-like 
infinite form, uneven grain-size distribution was shown and the particle 200nm or more also existed. Moreover, 
13.8 microwatt, the saturation magnetization which impressed and measured the field of 1273.3 kA/m is 83.6 
kA/m, and b/g and coercive force are ******. 

[0124] The addition and the production process manufactured samarium iron system magnetism powder like 
the example 1 of a comparison except having replaced with example of comparison 3 nitric-acid neodium, and 
having used nitric-acid samarium. The content of the samarium to iron is 3.0 atoms % in measurement by 
fluorescence X rays, and this magnetic powder is ******. Moreover, when this magnetic powder was observed 
with the transmission electron microscope (scale factor: 100,000 times), like the example 1 of a comparison, by 
the particle of a grain-like infinite form, uneven grain-size distribution was shown and the particle 200nm or 
more also existed. Moreover, 15.3 microwatt, the saturation magnetization which impressed and measured the 
field of 1273.3 kA/m is 85.9 kA/m, and b/g and coercive force are ******. 

[0125] The addition and the production process manufactured iron system magnetism powder like the example 
1 of a comparison using example of comparison 4 nitric-acid neodium except inside ****. Clearly sintering 
between particles is the particle of an infinite form submicron in a **** intermediary cage and grain size, and 
this magnetic powder is ******, as a result of observing with a transmission electron microscope (scale factor: 
100,000 times). Moreover, 24.6 microwatt, the saturation magnetization which impressed and measured the 
field of 1273.3 kA/m is 2.4 kA/m, and b/g and coercive force are ******. 

[0126] It replaced with the iron nitrate (III) of 50.140 mols of examples of a comparison, 0.098 mols iron nitrate 
(III) and a 0.042-mol cobalt nitrate were used, and the addition and the production process manufactured 
iron cobalt system magnetism powder like the example 1 of a comparison using nitric-acid neodium except 
inside ****. The content of the cobalt to iron is 41.4 atoms % in measurement by fluorescence X rays, and this 
magnetic powder is ******. Moreover, as a result of observing this magnetic powder with a transmission 
electron microscope (scale factor: 100,000 times), like the magnetic powder of the example 4 of a comparison, 
sintering between particles is the particle of an infinite form submicron in a **** intermediary cage and grain 
size, and it is ****** clearly. Moreover, 28.6 microwatt, the saturation magnetization which impressed and 
measured the field of 1273.3 kA/m is 4.0 kA/m, and b/g and coercive force are ******. 

[0127] The addition and the production process manufactured iron-boron system magnetism powder like the 
example 3 using example of comparison 6 nitric-acid neodium except inside ****. The content of the boron to 
iron is 5.6 atoms % in measurement by fluorescence X rays, and this magnetic powder is ****** moreover, 
almost spherical, as a result of observing this magnetic powder with a transmission electron microscope (scale 
factor: 100,000 times) - it is -- carrying out - an ellipse-like particle - average grain size - 40nm - ******. 
Furthermore, 18.2 microwatt, the saturation magnetization which impressed and measured the field of 1273.3 
kA/m is 42.9 kA/m, and b/g and coercive force are ******. 

[0128] The addition and the production process manufactured iron-cobalt-boron system magnetism powder like 
the example 10 using example of comparison 7 nitric-acid neodium except inside ****. The content of boron [ as 
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opposed to 42.0 atoms % and iron in the content of the cobalt to iron ] is 6.1 atoms % in measurement by 
fluorescence X rays, and this magnetic powder is ******. moreover, almost spherical, when this magnetic 
powder is observed with a transmission electron microscope (scale factor: 100,000 times) ■■ it is ■■ carrying out 
an ellipse like particle ■ average grain size - 30nm ******. Furthermore, 19.9 microwatt, the saturation 
magnetization which impressed and measured the field of 1273.3 kA/m is 70.0 kA/m ; and b/g and coercive force 

£j ii? ife ite ?fe it ite 

[0129] About each magnetic powder of the above examples 114 and the examples 17 of a comparison, the 
content (atomic %) to the iron of elements other than iron was collectively shown with the element 
configuration in a table 1. Moreover, diligent **** of the particle shape, grain size, coercive force, and the 
saturation magnetization was carried out about each above-mentioned magnetic powder at a table 2. 
[0130] 
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[0131] 
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[0132] After kneading the coating component for under coats of the example 15 following with a kneader, 
distributed processing which made the residence time 60 minutes by the sand mill was performed, the poly 
isocyanate 6 section was added to this, churning filtration was carried out, and the coating for under coats was 
prepared. Apart from this, after kneading the following magnetic coating component (l) with a kneader, the 
residence time was distributed as 45 minutes by the sand mill, the following magnetic coating component (2) 
was added to this, churning filtration was carried out, and the magnetic coating was prepared. 
[0133] 

<Coating component for under coats> Titanium oxide powder (mean particle diameter: 0.035 micrometers) The 
70 sections Titanium oxide powder (mean particle diameter: 0.1 micrometers) The ten sections Carbon black 
(mean particle diameter: 0.075 micrometers) The 20 sections Vinyl chloride system copolymer The ten sections 
(content-S03 Na radical : 0.7x10 - 4Eq/(g)) 

Polyester polyurethane resin The five sections (contentS03 Na radical : 1.0x10 - 4Eq/(g)) 

A methyl ethyl ketone The 130 sections Toluene The 80 sections A myristic acid The one section Butyl stearate 
The 1.5 sections Cyclohexanone The 65 sections [0134] 

<Magnetic coating component (l)> Neodiumironboron system magnetism powder manufactured in the 
example 1 The 100 sections (the shape of an ellipse [ 25nm, particle shape: Atom / Nd/Fe:2.4 / %, atom / B/Fe:9.1 
/ %, coercive force: 191.8 kA/m, saturation magnetization: 16.6 microwatts b/g, average grain size : it is spherical, 
being and carrying out. ]) 

Vinyl chloride -hydroxy propylacrylate copolymer The eight sections (content S03 Na radical : 0.7x10 - 4Eq/(g)) 
Polyester polyurethane resin The four sections (content S03 Na radical : 1.0x10 - 4Eq/(g)) 

alpha -alumina (mean particle diameter: 0.4 micrometers) The ten sections Carbon black (mean particle 
diameter: lOOnm) The 1.5 sections A myristic acid The 1.5 sections Methyl ethyl ketone The 133 sections 
Toluene The 100 sections [0135] 
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<A magnetic coating component (2)> Stearin acid The 1.5 sections The poly isocyanate The four sections A 
cyclohexanone The 133 sections Toluene The 33 sections [0136] The polyethylene terephthalate film which is a 
nonmagnetic base material about the above-mentioned coating for under coats (105 degrees C and the rate of a 
heat shrink for 30 minutes 0.8% in a lengthwise direction) In a longitudinal direction, apply to 0.6% so that the 
thickness of the under coat after desiccation and calender processing may be set to 2 micrometers, and on this, 
the further above-mentioned magnetic coating so that the thickness of the magnetic layer after desiccation and 
calender processing may be set to 0.12 micrometers It applied and dried, impressing the field of 0.3T to a 
longitudinal direction. 

[0137] Next, with the forming face of the under coat of this nonmagnetic base material, and a magnetic layer, 
the coating for back coat layers was applied to the reverse side side so that the thickness of the back coat layer 
after desiccation and calender processing might be set to 0.7 micrometers, and it dried. After a sand mill 
distributes the following coating component for back coat layers in residence time 45 minutes, the coating for 
back coat layers adds the poly isocyanate 8.5 section, carries out churning filtration, and is prepared. 
[0138] 

<The coating component for back coat layers> Carbon black (mean particle diameter: 25nm) The 40.5 sections 
Carbon black (mean particle diameter: 370nm) The 0.5 sections A barium sulfate The 4.05 sections A 
nitrocellulose The 28 sections The polyurethane resin (S03 Na radical content) 20 section Cyclohexanone The 
100 sections Toluene The 100 sections Methyl ethyl ketone The 100 sections [0139] Thus, the obtained magnetic 
sheet was mirror-plane -izationprocessed in the five-step calender (temperature of 70 degrees C, linear 
pressure 150 kN/m), and where this is wound around a sheet core, it aged under 60 degrees C and 40% RH for 
48 hours. Then, judging to 3.8mm width of face, and making it run this by part for 100m/, the magnetic layer 
front face was ground with the ceramic wheel (+150% of revolution measure, 30 degrees of contact angles), and 
the magnetic tape with a die length of 125m was produced. This magnetic tape was built into the cartridge and 
it considered as the tape for computers. 

[0140] The tape for computers was obtained like the example 15 except having changed the thickness of the 

magnetic layer after example 16 desiccation and calender processing into 0.28 micrometers. 

[0141] The tape for computers was obtained like the example 15 except having changed the thickness of the 

magnetic layer after example 17 desiccation and calender processing into 0.09 micrometers. 

[0142] Neodium -iron "boron system magnetism powder manufactured in the example 3 as magnetic powder in 

an example 18 magnetism coating component (coercive force: 162.3 kA/m) saturation magnetization: ■■ 

16.1microwattb/g, average grain-size: 15nm, and particle shape: - while having been, carrying out and using 

the shape of an ellipse, the tape for computers was obtained like the example 15 except [ spherical ] having 

changed the thickness of the magnetic layer after desiccation and calender processing into 0.18 micrometers. 

[0143] The tape for computers was obtained like the example 18 except having changed the thickness of the 

magnetic layer after example 19 desiccation and calender processing into 0.11 micrometers. 

[0144] The tape for computers was obtained like the example 18 except having changed the thickness of the 

magnetic layer after example 20 desiccation and calender processing into 0.07 micrometers. 

[0145] Samarium-iron boron system magnetism powder manufactured in the example 7 as magnetic powder in 

an example 21 magnetism coating component (coercive force: 156.0 kA/m) saturation magnetization: -- 

16.5microwattb/g, average grain-size: 15nm, and particle shape: - while having been, carrying out and using 

the shape of an ellipse, the tape for computers was obtained like the example 15 except [ spherical ] having 

changed the thickness of the magnetic layer after desiccation and calender processing into 0.12 micrometers. 

[0146] Neodium iron cobalt boron system magnetism powder manufactured in the example 10 as magnetic 

powder in an example 22 magnetism coating component (coercive force: 174.3 kA/m) saturation magnetization: 

-- 19.7microwattb/g, average grain size:20nm, and particle shape: - while having been, carrying out and using 

the shape of an ellipse, the tape for computers was obtained like the example 15 except [ spherical ] having 
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changed the thickness of the magnetic layer after desiccation and calender processing into 0.11 micrometers. 
[0147] Without performing magnetic field orientation processing so that the thickness of the magnetic layer 
after desiccation and calender processing may be set to 0.12 micrometers in an example 23 magnetism coating, 
it applied on the under coat and the tape for computers was obtained like the example 18 except having dried. 
That is, in the example 18, it applied without performing magnetic field orientation processing to a longitudinal 
direction in order for line intermediary **** to obtain comparable square shape ratios also including a 
longitudinal direction or a perpendicular direction for magnetic field orientation processing in all the directions 
by this example in order to obtain a high square shape ratio to a longitudinal direction. Since the usual 
magnetic powder has the needlelike configuration, even if it does not perform magnetic field orientation 
processing, orientation of it will be carried out to a longitudinal direction somewhat mechanically, but since 
[being spherical] it was, and carried out and had the ellipse-like configuration, the neodium-ironboron system 
magnetism powder used by this example could not be easily influenced of mechanical orientation, and was able 
to obtain the comparable square shape ratio in all the directions easily. 

[0148] Impressing the field of 0.3T perpendicularly so that the thickness of the magnetic layer after desiccation 
and calender processing may be set to 0. 15 micrometers in an example 24 magnetism coating, it applied on the 
under coat and the tape for computers was obtained like the example 18 except having dried. That is, it is 
****** about magnetic field orientation processing perpendicularly at the object from which line intermediary 
**** obtains a perpendicularly high square shape ratio for magnetic field orientation processing by this 
example to a longitudinal direction in order to obtain a high square shape ratio to a longitudinal direction in the 
example 18. The usual magnetic powder has the problem on which the front face of a magnetic layer 
deteriorates remarkably, as a result of locating a needlelike particle in a line with an under coat side 
perpendicularly if a field is impressed perpendicularly since it has the needlelike configuration. On the other 
hand, since were, it carried out, it had the ellipse-like configuration and the neodiumironboron system 
magnetism powder used by this example did not almost have a spherical anisotropy over a configuration, even 
if [ above-mentioned ] it carried out vertical orientation, it was checked that good front-face nature without a 
longitudinal direction medium and inferiority is obtained. 

[0149] It applied impressing the field of 0.3T to a longitudinal direction so that the thickness of the magnetic 
layer after desiccation and calender processing may be set to 0.51 micrometers in an example 25 magnetism 
coating, without preparing an under coat on a nonmagnetic base material, and the tape for computers was 
obtained like the example 18 except having made it dry. 

[0150] Fe-Co alloy magnetism powder (Co/Fe: - 24.6% of the weight) needlelike as magnetic powder in an 
example of comparison 8 magnetism coating component Coercive force : while using 189.4 kA/m, saturation 
magnetization: 18. 3microwattb/g, diameter :of average major axisl50nm, and axial ration The tape for 
computers was obtained like the example 15 except having changed so that the thickness of the magnetic layer 
after desiccation and calender processing might be set to 0.50 micrometers. 

[0151] The tape for computers was obtained like the example 8 of a comparison except having changed the 
thickness of the magnetic layer after example of comparison 9 desiccation, and calender processing into 0.35 
micrometers. 

[0152] The tape for computers was obtained like the example 8 of a comparison except having changed the 
thickness of the magnetic layer after example of comparison 10 desiccation, and calender processing into 0.20 
micrometers. 

[0153] while using the neodium-iron system magnetism powder (coercive force: - 78.0 kA/m } saturation 
magnetization: 16.2microwattb/g, and average grainsize:50nm - <) manufactured in the example 1 of a 
comparison as magnetic powder in an example of comparison 11 magnetism coating component, the tape for 
computers was obtained like the example 15 except having changed the thickness of the magnetic layer after 
desiccation and calender processing into 0.28 micrometers. 
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[0154] Iron-cobalt-boron system magnetism powder manufactured in the example 7 of a comparison as 
magnetic powder in an example of comparison 12 magnetism coating component (coercive force- 70.0 kA/m) 
saturation magnetization: - 19.9microwattb/g, average grainsize:30nm, and particle shape: - while having 
been, carrying out and using the shape of an ellipse, the tape for computers was obtained like the example 15 
except [ spherical ] having changed the thickness of the magnetic layer after desiccation and calender 
processing into 0.16 micrometers. 

[0155] Fe-Co alloy magnetism powder (Co/Fe: - 24.6% of the weight) needlelike as magnetic powder in an 
example of comparison 13 magnetism coating component Coercive force 189.4 kA/m, saturation 
magnetization: 18.3microwattb/g, diameter:of average major axislSOnm, Axial ratio : without preparing an 
under coat on a nonmagnetic base material, the magnetic coating which used 5 and used this so that the 
thickness of the magnetic layer after desiccation and calender processing may be set to 0.58 micrometers It 
applied impressing the field of 0.3T to a longitudinal direction, and the tape for computers was obtained like the 
example 15 except having made it dry. 

[0156] Coercive force [He], saturation magnetic flux density [Bm], and a square shape ratio [Br/Bm] were 
measured as magnetic properties about each tape for computers of the above examples 15-25 and the examples 
813 of a comparison. These measurement results were shown in a table 3 with the element configuration of the 
magnetic powder used for each tape for computers, and the thickness of a magnetic layer. 

[0157] Moreover, anisotropy field distribution [Ha] was measured as other magnetic properties about each 
above-mentioned tape for computers. This measures the differential curve of the 2nd quadrant 
(demagnetization curve) of the hysteresis curve of the tape for computers, and shows the field equivalent to the 
half-value width of this differential curve with a ****** value with the value of the coercive force of that tape. 
That is, especially the recording characteristic in short wavelength becomes good, so that Ha is small, when Ha 
becomes small and the same coercive force compares so that distribution and orientation of the magnetic 
powder in the inside of a tape are so good that coercive force distribution of magnetic powder is narrow. This 
measurement result was shown in a table 4. 

[0158] Furthermore, about each above-mentioned tape for computers, the DDS drive made from Hewlett 
Packard (C1554A) was used, the run DAMUDETA signal with a shortest record wavelength of 0.33 
micrometers was recorded after 5 times transit under the conditions of 40 degrees C and 5%RH as a magnetic 
parametric performance, and the block error rate [BER] was measured with the block error rate measuring 
device. This measurement result was shown in a table 4. 
[0159] 
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[0161] Each tape for computers of the examples 15 25 of this invention has small anisotropy field distribution 
compared with each tape for computers of the examples 8- 13 of a comparison, its block error rate which is a 
magnetic parametric performance is small as the result, and the result of the above-mentioned table 3 and a 
table 4 shows excelling in dependability more. Are and it carries out. the rare earth-iron-boron system 
magnetism powder used by this invention shows the granular high coercive force based on an optically uniaxial 
crystal magnetic anisotropy, though it is an ellipse-like configuration, and although this is a particle very much, 
it shows high saturation magnetization, and it originates in excelling also in high restoration nature further. 
[0162] Moreover, although the above-mentioned tape for computers of this invention shows the clearly excellent 
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recording characteristic compared with the tape for computers using the conventional needlelike magnetic 
powder when the same magnetic layer thickness compares If the thickness of a magnetic layer becomes thin 
with 0.3 micrometers or less, the effectiveness will increase further, it is called 0.09 micrometers (example 17) 
and especially 0.07 micrometers (example 20), and lowering of a property is hardly accepted also as ultra-thin, 
but the block error rate is stopped small. Thus, if magnetic layer thickness is set to 0.3 micrometers or less, as 
for the tape for computers using the rare earth-iron-boron system magnetism powder of this invention, 
especially the power is demonstrated, and this originates in having particle shape with the above-mentioned 
magnetic characteristic powder used for this invention, and grain size. 

[0163] Furthermore, the tape for computers (example 23) manufactured without magnetic field orientation 
using the above-mentioned magnetic powder of this invention and the tape for computers (example 24) which 
was made to carry out vertical orientation and was manufactured All are compared with the tape for computers 
(examples 15 22) which carried out the longitudinal direction. To a block error rate ********** If this considers 
as a high recording density field or a disc-like gestalt further depending on the recording density to measure or 
the configuration of a medium, it will demonstrate the more excellent property. Anyway, the above-mentioned 
magnetic powder used for this invention does not have relation in the existence or the direction of field 
orientation of field orientation, and it is clear that its it is what demonstrates the outstanding property 
compared with the tape for computers which used the conventional needlelike magnetic powder. 
[0164] On the other hand, on the tape for computers using needlelike magnetic powder, if thickness of a 
magnetic layer is made thinner than 0.3 micrometers (example 10 of a comparison), a block error rate will 
deteriorate compared with what was made thicker than this (example 9 of a comparison). As a result of 
existence of magnetic powder which distribution in a magnetic layer has distribution and is projected from a 
magnetic layer front face, the magnetic powder with this needlelike is because the surface smooth nature of a 
magnetic layer is spoiled, and is a problem fatal to needlelike magnetic powder. Although the tape for 
computers (example 9 of a comparison) which held down the thickness of a magnetic layer to about 0.3 
micrometers on the other hand using needlelike magnetic powder shows a comparatively good block error rate, 
compared with the tape for computers of this invention which set thickness of a magnetic layer to 0.3 
micrometers or less, a property is inferior in it. This is a phenomenon peculiar to a longitudinal record medium, 
and when the thickness of a magnetic layer becomes thick, it is for various kinds of demagnetization to arise. 
Moreover, on the tape for computers (example 8 of a comparison) which thickened thickness of a magnetic layer 
with 0.5 micrometers using needlelike magnetic powder, and the tape for computers (example 13 of a 
comparison) which thickened thickness of a magnetic layer too, without preparing an under coat, a property 
deteriorates further compared with the tape of the above-mentioned example 9 of a comparison. 
[0165] Moreover, coercive force is not only low, but since grain-size distribution of magnetic powder is large, 
frequency characteristics are bad and, as for the tape for computers using the neodium iron system magnetism 
powder which is not a needlelike configuration (example 11 of a comparison), a block error rate worsens. 
Furthermore, although the tape for computers using the magnetic powder of this invention and the 
iron-cobalt-boron system magnetism powder which has the same particle shape (example 12 of a comparison) 
showed the good block error rate with low recording density, it compares the block error rate in high recording 
density with the tape for computers of this invention, and it is ********** to a property clearly. 
[0166] After kneading the coating component for under coats of the example 26 following with a kneader, 
distributed processing which made the residence time 50 minutes by the sand mill was performed, the poly 
isocyanate 6 section was added to this, churning filtration was carried out, and the coating for under coats was 
prepared. The magnetic coating was prepared like the example 15 except having used the neodium-iron-boron 
system magnetism powder (the shape of an ellipse [ 15nm, particle shape: Atom / Nd/Fe:0.7 / %, atom / B/Fe:6.3 
/ %, coercive-force: 173.5 kA/m, saturation magnetization: 16.8 microwatts b/g, average grain size : it is spherical, 
being and carrying out. ]) manufactured in the example 4 as magnetic powder in a magnetic coating component 
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apart from this. 
[0167] 

<The coating component for under coats> alpha-iron oxide (average major-axis length- 0.14 micrometers, 
average needlelike ratio : 7) The 65 sections A granular alpha-alumina (mean particle diameter: 0.4 
micrometers) The ten sections Carbon black (mean particle diameter: 0.024 micrometers) The 18 sections 
carbon black (mean diameter: 0.075 micrometers) The seven sections Vinyl chloride vinyl acetate-vinyl alcohol 
copolymerization resin The 16 sections (contentS03 Na radical : 0.7x10 - 4Eq/(g)) 
Polyurethane resin The seven sections (contentS03 Na radical : 1.0x10 - 4Eq/(g)) 

Oleic acid oleyl The six sections Stearin acid nbutyl The two sections Cyclohexanone The 200 sections Methyl 
ethyl ketone The 200 sections [0168] The above-mentioned coating for under coats was applied to the polyamide 
film whose thickness which is a nonmagnetic base material is 4 micrometers so that the thickness of the under 
coat after desiccation and calender processing might be set to 2 micrometers, on this, impressing the field of 
0.3T to a longitudinal direction so that the thickness of the magnetic layer after desiccation and calender 
processing may become 0.20 micrometers about the further above-mentioned magnetic coating in the inside of a 
damp or wet condition, it applied and the under coat dried. 

[0169] Next, with the forming face of the under coat of this nonmagnetic base material, and a magnetic layer, 
the same coating for back coat layers as an example 15 was applied to the reverse side side so that the thickness 
of the back coat layer after desiccation and calender processing might be set to 0.7 micrometers, and it dried. 
Thus, the obtained magnetic sheet was mirror-plane- ization-processed in the five-step calender (temperature 
of 70 degrees C, linear pressure 147 kN/m), and where this is wound around a sheet core, it aged under 60 
degrees C and 40%RH for 48 hours. Then, judging to 3.8mm width of face, and making it run this by part for 
100m/, the magnetic layer front face was ground with the ceramic wheel (+120% of revolution measure, 30 
degrees of contact angles), and the magnetic tape with a die length of 125m was produced. This magnetic tape 
was built into the cartridge and it considered as the tape for computers. 

[0170] the neodium iron boron system magnetism powder (Nd7Fe:0.9 atom % --) manufactured in the example 5 
as magnetic powder in an example 27 magnetism coating component B/Fe- 7.9 atoms %, coercive 
force: 1 46. 4kA/m, saturation magnetization: 17. 7microwattb/g, average grainsize:30nm, particle shape : while 
using the shape of spherical thru/or an ellipse The magnetic coating was prepared like the example 15 except 
having made the residence time by the sand mill after kneading by the kneader into 30 minutes. The tape for 
computers was obtained like the example 26 except using this magnetic coating and the five -step calender 
(temperature of 80 degrees C, linear pressure 118 kN/m) having been made to perform mirror plane -ized 
processing after the back coat stratification. 

[0171] While replacing with the alpha -ferrous-oxide (average major-axis length: 0.14-micrometer, average 
needlelike ratio : 7) 65 section and using the titanium oxide powder (mean particle diameter: 0.08 micrometers) 
65 section as inorganic powder in the coating component for example 28 under coats, the coating for under coats 
was prepared like the example 26 except having made the residence time by the sand mill after kneading by the 
kneader into 60 minutes. The tape for computers was obtained like the example 26 except using this coating for 
under coats, and the five-step calender (temperature of 80 degrees C, linear pressure 245 kN/m) having been 
made to perform mirror plane-ized processing after the back coat stratification. 

[0172] the samarium-iron cobalt-boron system magnetism powder (Sm/Fe:i.8 atom % --) manufactured in the 
example 12 as magnetic powder in an example 29 magnetism coating component Co/Fe: 41.6 atom %, atom 
[B/Fe:8.0] %, coercive-force: 183.0 kA/m, saturation magnetization:l9.3microwattb/g, average grain size:20nm, 
particle shape: The magnetic coating was prepared like the example 15 except [ spherical ] having been, having 
carried out and having used the shape of an ellipse. This magnetic coating was used and the tape for computers 
was obtained like the example 26. 

[0173] the neodium iron-boron system magnetism powder (Nd/Fe:5.2 atom % --) which made the configuration 



JP-A-2001-181754 

needlelike as magnetic powder in an example of comparison 14 magnetism coating component B/Fe: 20.0 
atoms %, coercive force'163.1 kA/m, saturation magnetization:i6.3microwattb/g, average grain-size: lOOnm, a 
particle shape^needle, an axial ratio : while using 5 The magnetic coating was prepared like the example 15 
except having made the residence time by the sand mill after kneading by the kneader into 30 minutes. This 
magnetic coating was used and the tape for computers was obtained like the example 26. 
[0174] In addition, the above-mentioned "neodiumironboron system magnetism powder which made the 
configuration needlelike" used in this example of a comparison Distribute a needlelike goethite (alpha FeOOH) 
particle in the water solution of a neodium salt, and the manufacture approach of the magnetic powder of this 
invention explained in the aforementioned example is applied. The hydroxide of neodium is made to adhere to 
the front face of a goethite particle in an alkali water solution, boron processing is performed after that, and it 
returns and manufactures in hydrogen gas. In addition, it manufactures again except having replaced with the 
addition of the needlelike goethite and the rare earth elements which are starting material, and boron about 
the "needle like neodium -iron-boron system magnetism powder" used in the after-mentioned example 15 of a 
comparison as well as the above. 

[0175] The P-V value by the optical interference type three -dimensions surface roughness meter (T0PO3D) of 
a magnetic layer side was measured by the approach of this publication about each tape for computers of the 
above examples 26 29 and the example 14 of a comparison. Moreover, peak of a playback amplifier output [ in / 
the same drive as the above is used as a short wavelength output, and / record wavelength with a shortest 
record wavelength of 0.49 micrometers ] to The peak value was measured with the oscilloscope. This measured 
value made 100% the tape for computers of the example 14 of a comparison, and showed it by the relative value. 
These measurement results were further shown with the element configuration of the magnetic powder used 
for each tape, a configuration, and mean particle diameter in a table 5 with the thickness of a magnetic layer. 
[0176] 
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[0177] On each tape for computers of examples 26 29, the output which was excellent also in short wavelength 
record is obtained by setting the P-V value by the optical interference type three-dimensions surface roughness 
meter to 50nm or less using the magnetic powder of this invention so that clearly from the result of the 
above-mentioned table 5. On the other hand, on the tape for computers of the example 14 of a comparison, 
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though it is neodium-iron-boron system magnetism powder equivalent to an example also with the thickness of 
a magnetic layer, and coercive force, since the configuration is needlelike, it is easy to produce condensation of 
magnetic powder at the time of distribution, and magnetic powder becomes an under coat with rough ****** 
about a projection and a magnetic layer front face at the time of orientation, smooth nature falls, and it becomes 
low power output. It turns out that it is that by which the output characteristics have improved degradation of 
the smooth nature on the front face of a magnetic layer which poses a problem, and the shortest record 
wavelength excelled [ output characteristics ] in the conventional needlelike magnetism powder also in the 
record system 1.0 micrometers or less by this invention when the thickness of a magnetic layer considered as a 
thin layer magnetic layer 0.3 micrometers or less are obtained from this result. 

[0178] After kneading the coating component for under coats of the example 30 following with a kneader, 
distributed processing which made the residence time 60 minutes by the sand mill was performed, the poly 
isocyanate 6 section was added to this, churning filtration was carried out, and the coating for under coats was 
prepared. Apart from this, after kneading the following magnetic coating component (3) with a kneader, the 
residence time was distributed as 50 minutes by the sand mill, the following magnetic coating component (4) 
was added to this, churning filtration was carried out, and the magnetic coating was prepared. 
[0179] 

<Coating component for under coats> gamma-iron oxide powder The 65 sections (average major-axis length: 
0.12 micrometers, axial ration, Hc:23.9 kA/m, sigmas:9.4microwattb/g, BET specific surface area:25m2/g) 
Granular alpha-alumina powder (mean diameter: 0.4 micrometers) The ten sections Carbon black (mean 
diameter: 0.024 micrometers) The 25 sections Vinyl chloride vinyl acetate-vinyl alcohol copolymerization resin 
The 16 sections (content S03 Na radical : 0.7x10 - 4Eq/(g)) 

Polyurethane resin The seven sections (content-S03 Na radical : 1.0x10 - 4Eq/(g)) 

Oleic acid oleyl The six sections Stearin acid n butyl The two sections Cyclohexanone The 200 sections Methyl 
ethyl ketone The 200 sections [0180] 

<Magnetic coating component (3)> Neodium -iron boron system magnetism powder manufactured in the 
example 2 The 100 sections (the shape of an ellipse [ 30nm, particle shape: Atom / Nd/Fe:8.2 / %, atom / B/Fe:8.3 
/%, coercive force: 2 19. 6 kA/m, saturation magnetization: 15.0 microwatts b/g, average grain size : it is spherical, 
being and carrying out. ]) 

Vinyl chloridehydroxy propylacrylate copolymer The eight sections (content S03 Na radical : 0.7x10 - 4Eq/(g)) 
Polyester polyurethane resin The seven sections (content-S03 Na radical : 1.0x10 - 4Eq/(g)) 
alpha-alumina (mean particle diameter: 0.4 micrometers) The eight sections Carbon black (mean particle 
diameter: lOOnm) The 1.5 sections A myristic acid The 1.5 sections Methyl ethyl ketone The 133 sections 
Toluene The 100 sections [0181] 

<A magnetic coating component (4)> Stearin acid The 1.5 sections The poly isocyanate The four sections A 
cyclohexanone The 133 sections Toluene The 33 sections [0182] The above-mentioned coating for under coats on 
the polyamide film [Young's modulus (0.3% elongation): 15.7x109 N/m2 of the cross direction] which is a 
nonmagnetic base material It applied so that the thickness of the under coat after desiccation and calender 
processing might be set to 2 micrometers, and it applied and dried, impressing the field of 0.3T to a longitudinal 
direction so that the thickness of the magnetic layer after desiccation and calender processing may be set to 
0.15 micrometers in the further above-mentioned magnetic coating on this. 

[0183] Next, with the forming face of the under coat of this nonmagnetic base material, and a magnetic layer, 
the same coating for back coat layers as an example 15 was applied to the reverse side side so that the thickness 
of the back coat layer after desiccation and calender processing might be set to 0.7 micrometers, and it dried. 
Thus, the obtained magnetic sheet was mirror-plane - ization processed in the five-step calender (temperature 
of 80 degrees C, linear pressure 147 kN/m), and where this is wound around a sheet core, it aged under 60 
degrees C and 40%RH for 48 hours. Then, judging to 3 8mm width of face, and making it run this by part for 
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100m/, the magnetic layer front face was ground with the ceramic wheel (+150% of revolution measure, 30 
degrees of contact angles), and the magnetic tape with a die length of 125m was produced. This magnetic tape 
was built into the cartridge and it considered as the tape for computers. 

[0184] the neodium iron-cobalt boron system magnetism powder (Nd/Fe:l.5 atom % --) manufactured in the 
example 11 as magnetic powder in an example 31 magnetism coating component Co/Fe: 10.8 atoms %, B/Fe'6.1 
atom %, coercive force- 173.5 kA/m, saturation magnetization: 18. Omicrowattb/g, average grain-size: 15nm, 
particle shape : while using the shape of spherical thru/or an ellipse The magnetic coating was prepared like 
the example 30 except having changed the amount of the vinyl chloride hydroxy propylacrylate copolymer used 
as a binder into the ten sections, and having changed the amount of this polyester polyure thane resin used into 
the four sections, respectively. This magnetic coating was used and the tape for computers was obtained like the 
example 30. 

[0185] the samarium-iron-cobalt-boron system magnetism powder (Sm/Fe:l.6 atom % --) manufactured in the 
example 13 as magnetic powder in an example 32 magnetism coating component Co/Fe: 26.0 atoms %, B/Fe:7.1 
atom %, coercive force: 169.5 kA/m, saturation magnetization: 18. 6microwattb/g, average grainsize:20nm, 
particle shape : while using the shape of spherical thru/or an ellipse The magnetic coating was prepared like 
the example 30 except having changed the amount of the vinyl chloride hydroxy propylacrylate copolymer used 
as a binder into the five sections, and having changed the amount of this polyester polyurethane resin used into 
the ten sections, respectively. The tape for computers was obtained like the example 30 except having used this 
magnetic coating and having used the polyamide film [crosswise Young's modulus (0.3% elongation): 13.7x109 
N/m2] as a nonmagnetic base material. 

[0186] the neodium iron boron system magnetism powder (Nd/Fe:i0.5 atom % --) which made the configuration 
needlelike as magnetic powder in an example of comparison 15 magnetism coating component B/Fe: 25.0 
atoms %, coercive force: 155.2 kA/m, saturation magnetization: 16. 3microwattb/g, average grain-size:250nm, a 
particle shape:needle, an axial ratio : while using 8 The magnetic coating was prepared like the example 30 
except having changed the amount of the vinyl chloride -hydroxy propylacrylate copolymer used as a binder into 
the 15 sections, and having changed the amount of this polyester polyurethane resin used into the two sections, 
respectively. The tape for computers was obtained like the example 30 except having used this magnetic coating 
and having used polyester film [crosswise Young's modulus (0.3% elongation): 4. 4x109 N/m2] as a nonmagnetic 
base material. 

[0187] It asked for the ratio [YTD/YMD] of the Young's modulus [YMD] of the longitudinal direction to the 
Young's modulus [YTD] of the cross direction in 0.3% elongation by the Measuring condition of 10% of drawing 
rates, and min with the tension tester at 25 degrees C and 60% RH about each tape for computers of the above 
examples 30 32 and the example 15 of a comparison, moreover - each ■■ a computer - ** - a tape - a head - 
contact - the magnetic head - a head •■ contact a defect it is - a case - a cylinder **** - an envelope - 
being poor -- ** -- becoming - an output - fluctuation - large - becoming - a sake - the above - being the same 
- a drive - using - one - a truck - inside - an output - maximum - (-- A ■-) ■■ the minimum value •■ (-- B --) -■ a 
power ratio - [ - (-- A --) - - (-- B --) - ] - / - [ - { - (-- A --) - + - (-- B --) --} -■ /-- two - ] - having asked - . These 
results were shown in a table 6 with the element configuration, the configuration, and mean particle diameter 
of the magnetic powder used for each tape. 
[0188] 
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[0189] Since the ratio [YTD/YMD] of the Young's modulus [YMD] of the longitudinal direction to crosswise 
Young's modulus [YTD] is in the range of 1.0-1.7 and enlarges crosswise Young's modulus compared with the 
tape for computers using the conventional needlelike magnetism powder using the magnetic powder of this 
invention, on each tape for computers of examples 30 32, the outstanding head contact is obtained, so that 
clearly from the above-mentioned table 6. On the other hand, a configuration is needlelike, on the tape for 
computers of the example 15 of a comparison, since magnetic powder also with big mean particle diameter is 
used, it becomes easy to arrange to a longitudinal direction at the time of orientation, and crosswise 
reinforcement falls compared with a longitudinal direction, in connection with this, the slide contact to the 
magnetic head maldistribution izes, and degradation of head contact becomes remarkable. It turns out that it is 
the thing which can raise crosswise reinforcement to a longitudinal direction and by which good head contact is 
obtained from this result rather than what used the conventional needlelike magnetism powder according to 
this invention. 
[0190] 

[Effect of the Invention] As mentioned above, the practical use worth of a recording characteristic that 
implementation is difficult, clear the ultra-thin magnetic layer field of 0.3 micrometers or less of ****** as a 
practical use field for the first time, realize the breakthrough of a spreading mold magnetic-recording medium, 
and this invention is done so by this invention by the spreading mold magnetic-recording medium using the 
conventional needlelike magnetic powder is so large that it is unfathomable. 
[Easy invention of a drawing] 

[Drawing ll It is spherical property drawing which manufactured in the example 1 and in which being, 
carrying out and showing the transmission electron microscope photograph (scale factor: 100,000 times) of 
ellipse-like neodium -iron-boron system magnetism powder. 
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[0 0 4 6] *W#B*^*3V^-C. «tt»*(D«ffll 

5°C-CP(WDe^ 1 2 7 3. 3 k A/mX'SU^ Lfc <k # CO 
S*l*i|sKc«t5«E«(Z5«S:«!!fei-5'bO-C*>S 0 
[0 0 4 7] #£EKteffl-ra#±£-Bc-*?**« 

tftfc-f^^fcfiwftt&gtCj; t)Mn, Zn, Ni, 

sjffc^SrflPx., rtbSr 6 0 — 4 0 0 "C^DHft^H L 
[0 0 4 8] _hte^-7*ft:^ii, *<?m<Dfe®5cXtb 

•t 4 XfcK&ftj** £ * 5 «> (7?y^ 

Wi. i: < (cPIS^ttS t>cof fifties, h 3 B0 3 . 
BO z L<fflV^b;Jx3. -fcVnWLtem 

5. 

[0 0 4 9] O^IC, ±fa#nMS^£;7kj$fcU ^fijco 
•t\ 4 0 0-8 0 0°CT'iDH?iil^-r-5 £ , *±«-«- 

mo. 2-2 0®^-%ioj;t>*0. 5~3 0If%f& 



[0 0 5 0] Jb«£££/«cS;fr&£ LT, S1\ 

'ftyJfc|j;ItliMI:J; , 9Mn > Zn, Ni. C 

u, c o % if (om^tM zjimmt 7/1" 

«|-C*>5#iS©*±»-tt-7hi?3l5»Kttt&*«:#S© 

f±> WAtt^i-'(Of^±cO/ti6, fliic07c*^-^*ii:5r i: 
tT-#57)^ r©#-g-Ct>, ©#±tB*s 
J: IM* WiizM LZixZ'tiO. 2~20®f 

%^il>*0. 5~3 Oi^^fcS©^!* Ll/\, 
[0 0 5 1 ] *«M©««tfeft«ttt:^i3^T» 

©««•*&***§-&»]£ $ bicmizrtmmm. ^mm^m 
•mmte t'commm. y * * if fc****!* 

[0 0 5 2] attWi^Jffl-rS^^JfCfi, ±^{bf"-/U 

was, *sfbt"-/u-p^t*-/u*a-a-»ng, mtv-fr 
fv— img&^r >v*)vt t y h#a^-wflgi:^y 

[0 0 5 3] r^xC>cD^#^Jii, ^»*co^t!c14Srf^ 

*LV„ LTIi, COOM. S0 3 M. OSO 

3 M, P=0 (OM) 3 , 0-P = 0 (OM) 2 (M{± 
tK^®^-. T/W* y^JRSfcfiT 5 » , OH, N 
R 2 . N + R 3 (R(4*m^fd[i^fk*^S) . ac^dr 

It. fffi»S:-aS-arS<Z)>S s »*L<, tp-Ct, S0 3 

[0 0 5 4] Zh,b(D'&&ffl<Di&mmk LTIi, flltt«& 
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*1 0 OSagPlCWLT, ilS5~5 OBffiSP. #S L 

< til 0~3 5mMM<nm&i:1-Z>cntf£\,\ t < lc> 

[0055] zne><^^»jt tfctc, te-g-^jifjc-gr* 

y^y->7^-K — ^r-tM ^u-y-yy y ->T*— 
h , ^y*oy^y->7^- H&if-^ ^4x<b<£>yy 

fw#aw/-tf y y y vr^— h 

LV\ r*te>(OH5fllSiJJ±, ££*IJ1 0 0fi*g|5(C^L 
T\ iffiW 1 5~7 OSififPOtPJ-g-CfflV^nSo 
[0 0 5 6] «tf-JB©3fcaf£|p]-k-t-5fcit>» iS5*«roW 

9 0%^±©a-7/Kt, fcittrsf 

> AJft^-r t*^k. s<bg*, ^fks*, 
— ^y K SHb^y, -iMtas*. SMb****^ 

M<D TAKP-10J , r A K P — 1 2 J „ TAKP- 
1 5j , TAKP-30J , TAKP-50J x l"H I 
T-82J , rH I T — 6 0 J , ±.ttT.mtkM<0 l"UB 
4 0 BJ t£¥&$>Z> 0 

[0057] ~tib<Dwmm<n%L!-y-'(Xte. o. oi 
-c#s. rtb^«w«^Jro^{4, Bfctfc, -y-ya 

lOOliglil^LT, ii^T6~2 0lia> £f£L< 
[0 0 5 8] T/U5-M&*Srtii:«)ir5W»»JO^*0 

t*^** t f4su h z & r /u 5 -r^m *£ if (owm m<o 



[0 0 5 9] ««Ji©SS*D»J«)t>i:oi: LT, 

Km, j/y-feyy^, yy-yK— /u*, r^^u^y 
— /uj^u^dr-y-y Kf+*pfl£*if©y — ^-y^^ffiS 

T5 y */u*y!&®, 7Sy7/Ua-;KOiS 
@f*7t(4^3iX7 L /w^ N T/u^u-^yy XSfcifWpSj 

[0060] z<Dm<Dftmmt lt> t i ^^ir^p 

*»*»J*ifb{efflt?#5. T I ^ifcSiJi: LTi4, * 
0#tt»0 r/l/^^ hKR-3 8Sj , TIWIKR- 
TTSJ , r(^)KR-46Bj , TPKR-55J , 

r|H]KR- 4 1 BJ , r|^KR-138Sj, T|^KR 
- 2 3 8 SJ , r|5)KR-44j , r[H]KR-9SAj 

^f^/K y yKMry ji^vk y x^-y^^w^^coryu. 
y y^«/<c 19 . Tfjflg D p p > lt> ^[*fb^tt» 

© TGARFAC RS410J, mt<£¥JLMt±m<V 
TJP-5 0 2J, r J P- 5 0 8J ttX&mf 

So 

[0061] m&m<n%*MM<Dh ox>t-^>t lt, mm 
mitTkmte t&m&x&tite 2mu±i&& Lxmrn 

1 2~2 4©flgte^ftffit5K)^ifJ rco4 5> 

&J!!J»^f4. — SB^«tt»*l-K3»LT, attlft*©^ 

MwSf«Srfpe>lf. »«^^^teT^*T-y K^ix© 

(4, fctxf*, 77y>§, ^y^^x^, ^f7^y 

[0 0 6 2] ±aE8S*D»J<Oftffl4i LTtt, ^»C^J-C- 
(4. m>mh^\ 0 0M*SR(C*f Lt, 0. 5-5S4SP 
tt5©*s/ffiL<, 1 ~4a*SBi:-r-5co#J; 
LV\ *fc, fliW^if<^?«^JT-(4, 8M*10 0 
a4SPtC^LT, 0. 2~ 1 0a*fBt-f-5<O7js$f* L 
<, 0. 5~5fi&g|5<k-r5<E>#J; Li/\, 

[0 0 6 3] l»ttlBO«l«l««0<ST, ^mP^JhOfc* 
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M»#5— 5 0 0n 2 /g« DBPiWlO~400 
ml/ 100g, ftE^Hg^ 5 — 4 0 0 n m , pHAi2~l 
0,^*33/4*0. l~10gft%, ^y^^O. 1 

Vt'TV • 5tfVf±$!i<0 TS E VACARB • MTC 
I J , X7 V*— ythffiiW TThermax Powde 
r N-9 9 1J ftif£r*p{f SCI t^ff 5, Z^t^CD 

[oo64] attaco^^(c$>fc 9 , m&mn^tfmm 

5„ fcix.fi, ^i^ifV, h^xy, if->l/y/it'ro^ 
§«^?§^J, T-trh>\ ^D^fyy ^f/i'xf 

[0065] m^mt^m<oTm<oS(D^mc^L. m 

^„ ^ 3 =7t-xii, nwismtim (cips) 
^Sra^^-m^ (hips) tutns h<Dfriim l 

SHI P fei; J; 5 -^3-7 f-x'^t t»i Lv\ - 
Oi5/iv>/W3-7t"-X|C!i > Jl/ttK© tbU±y 

^i-ffena. *fc, #»u*mi±. ^co?«@B#ffl-e 3 o 
~i o oft<D®.mx*m±m&-tz><om : f-3. 

[0 0 6 6 ] 5>ICL-C^$tl5, flSH4*&3*U ,1$ 

#tt<h LTfi, »{t«a«JiS*#*[fiI©»^-, A#?7ft 
Offi«7J?S5 8 0~4 0 0 kA/m > t<t95~320 
kA/mffcO, fifdttXtttt^O. 1-0. 5T, £ 
<!C0. 2-0. 4T1?*>S©^M*LV\ 

IW6 0~3 2 0 kA/ mi t<lC70~3 00 kA 
/mf*!), §&fuM%L&&fc0 . 1—0. 5T, £ < K 
0. 2-0. 5TT'fc5©ij5a$Lt\ £ feUl, fl&ttg 



^•(SjCO^-ftVlCjo^T t.^ »^A J 60~380 kA/ 
m, t<IC7 0~3 00kA/m^fc!3, fiftiiM-a 
7)^0. 1—0. 5T, i:<l-0. 2—0. 4TT'^5© 

&tmmz, mmmmmm+z&mLx, 2 5t, ^ 

gflB£«1 2 7 3. 3 kA/mtOi£t5rlH\ Ig8 
mm-C-j&ttjf E 2 0 ®SrWi-SK«-*IA 9 fcfc-tirfc fc<o£r 
fflfl£ Lfc t # «5S^«©ffl[-CS)5 0 
[0 0 6 7] #«Wfc:teffli--5#±£-ft-* <?m&M 

j±m^xn, mmoyt&v, mmzmm#t i^tztz 

^fE^f*(rm^-^te»L7tir #, mfo\*lX'<Dmit5i 
tefS^fiffi^fc^L&V^fctf), ^©^f4-e#5Pg«9 

m*jic&j*L.t£\,mik&fcmi$i,iiiatffc< ft 

So 

[0 0 6 8] *36HIc:|31^THl, $ t L 

TwragS:»«:i-5fc«) s 0. 3 M mJiiT, L < i± 
0. 01—0. 3u m, i 9*T* L< (4 0. 0 1—0. 

2 m moimmt Ltzm&^. t < \z.^<Dmmmm\^m 
©M^-e^feibti-stwcfof?, *®te»&*^i. o 

o. 6 t im(Dmmzm%iMW£.m£rL?>~>x j rJ±xi-i, 

lttl©¥^l)f$i±0. 2/imigi:t5«^SL 
<, DDS3(7DJ;5^0. 3 3 n mCOft^fS^&A/iS^ 

ffl^tiSyxfAtii, o. l m mSS t ro^if i 

i"-5i:, 0. 0 1 u m&,±tT%(DAmik Lt\ 
[0 0 6 9] *fc, *|gB^(CfcV^T, ^IE^f*©S 

0. 6^Ti:1-5©^W* UV\ Z ?t5r irjcj; 9, 
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[0070] $ 4&H0MieirattfrMisft 

0pm»TroffiMeft*>*7A|;3ftjJll-t-£ 

T*P-Vffi^5 0 nmWT<b/«CS«t 9 tC-T 5 ©7JS» £ L 
<. 4 0 nm«Ti:45 <fc 9\ZlrZ><DjP£ 90* LV\ 

< . &tz*mw<DM&mmi¥t%m7--y-^ xa* 5-20 

[0 0 7 1 1 *»Wlcv^5*ffittSfcf±. 
&&J£&1t TTOPO-3DJ (WY KOttK) 

K (4 0(1) fc-fcy h L, 6 4 8. 9 n 

m, fflU^ffi^ 2 5 0 mmX2 5 0^ m -C\ r^ttjo 
it/RftitiESrJP^T, aiJ^|H]^:4|H]0¥^fi^^#ffl'J 
5£j£0>*ffift3 (P-V) £j»Jj£U PJ>g,£ 1 0 
b * it> h tl 5 fc CO t? fo 5 „ 

[0072] — y #/i'X*c j r>jj£:x*i*, m.mz 

t < icgci&Xli, -^y ^/uxdf^r^^-c- 
<-*-■& •title, ^tWift^y 

<om%M&mfclzj£\,^X , ^St^y KtO^y Ka^ 

*#*|S)»ir>^4S CY MD ) iC^-rSJrt CY TD /Y MD ) 
Sri. 0~1. 7 I^K3e-rs<Z5*s»* L^r i:7)St?7i»o 

[0 0 7 3] t**0«tt«&5fett, ItAiitfffcSfc 

mtt^ic&rtzmwimfaicx^x&mjffaAm&m 



fi&M^y KirO^^ Kay?? h Sr&Mt^-fr-S C £ i: ft 

LT«lCtt'5C^U»R*i<Oflttt*&*S:ffiffl LX^^tztb, 
tMfc©«tt»5l5fcJ*;'*, M^f^ttgEft^nsri:^ 

t5i:A/^/jc< . t.tcmftUfa\z&\,^xhmmftMi>m i &. 

^cDfSJft, tS^frO&S^iiK^SCt^^gift'?, 
»i L< fiUfJfEitSr 1 . 2~1. 6tt5I<ttT"t 
5. ft*>\ mttn^y^m^. 2 5t, 6 0%RHIC 
4o(t5 0. 3%fflU«-e(OffiS:St!*-*-5t<0-C*>5o 

[0074] o#*ie, #3swk*5i^tm\ at^ii^^/i 

-|*«i;c7)F B 1{C'>/£< i i> i S©Tife0Ji «:!*»* 3 J; 
ft xm%i¥f&fcj5:{&. Lit r. coTM *) g±!cM*-T -5 t , 

[0 0 7 5] T&9Jl0>«J*;5fc#iai. 

t Ltfi, a -ft* 9 0%t/.±CDa-T/U5-t-, j3 T/U 

v"7/U5t, a-SffkS*. T i O z (/W^/W, 
T"i~9 — if) , TiO xl <}J*. iftxX, H 

ft? ZnO, ZrO z , S i O z , Cr 2 

0 3 , f—9<< V, =7VK SfkS»> ^91/11 — 

V, ^t^, MgC0 3 , CaC0 3 , BaC0 3 , S 

rco 3 . Baso 4 , mtmm. v/«c 

7-Fe 2 0 3 , Co-y-Fe 2 0 3 , Fe C 
rO a , Ba7i7-f hifc^OlttftiJ 5 ffll^ix5. 

[0 0 7 6] rtibroiTOtii^ $+4^. 

(OSIttlCfSlr^tSfc*, 0. 5 nm&.TX*$)5<D 

«'>i" 5 1 1 t IC ? y -> a «b teT-f -5 tc bb , 

0. 0 5juniJ^±-e$>Sro^^^LV\ «l^3feC0ffiffl 

*fi, itefsstiwi^coais^^, 9 S^f*cO 6 0 
~9 oli%, i<i:70~8 0ii%ffc5o^fi 

[0077] Tt£D tcfjffl-r^^-a-^jtcfi. m&m&m 



icmitv-j^mmk *y ? ^flitt ©w^^-c— 

Kri;ibcD^S£&#(;i#f&$^5::£;^T-#.5 0 
Tli<9JICD,1£^£iJi4, att®cD*i!r^Ji|W]«cD'g- 

jit^y tisp^mmtmifrmm^^^x, rrnvrnt 

■t^tt tic, Tmv mfrhm&m~-<r>mmm<Dm.ftft i 

[oo7 8] Tmymvfa&mn&m&te. mmmMi 
oommm^MLx, i5~4 5m*gB, t<ia5~ 

4 omftgp-r fo-S Lv\ **J. T^9S<o5fta[ 
it tic. ^»J^(c^sns-B-^*^t<t^$-yrT 

is^j»ffiffl*t LTii, ±.m<D^mi o oa*§Ri-*j- 

LT, ilftl 5~7 0fi*g|5i:-r Scoria* LV>„ 
[0 0 7 9] T^9S«w<S6ffl-f5W»#Ji: LTIi, 8Ste 

^¥?*t?Sfcf±flgTO^^^/KD^0j:t*^^:# < LT 

i«iooitwu a»2~i saagp, & 

SL<{42. 5~16S»g|5, «t L< (4 2. 5~ 

1 4Sftgf5<t-r<5cD/55<fcv\ T^"9«^OflgMKt^gte 
gg^^-TVUcO-jgsflDit^M:, fiiJtT- 0 / 1 0 0~6 0/ 
4 0, t < [CO /I 0 0~5 0/5 0T*£> 5 L 
v\, »»#J*T&0JlK-&*-yr5(;:{i, TJ6t)JBfflS&^ 

^ £ tifc Ti «9 S <om& tcffl »»Jffit^7i £:* toft * fc 14 
[0 0 8 0] T^t)^lcttffli-5*— t L 

Tf4, tgO. 01~0. 0 3 ^mC0^7— tf^zfyy? 
ftgO. 05~0. 3/im©*-*y^77;i?r 

«><© *fc«#<o^7— ^7"7 7^lt Ti 

l o ofifiWt^LT* ii^5~ zoliSli, t<tci 

5~4 0liSit5»^J LV\, 
[0 0 8 1 ] eSO. 0 1~0. 0 3 ju mCOT3— 
7'>^tLTii:, Cabo tlil© TBLACK PE 
ARLS 8 0 0J , TMogul-Lj , TVULC 
ANXC-72J , TRegal 6 6 0 RJ . ^ay 
t'7V • t>— ni>t±M<D fRa v e n 1 2 5 5], 
TConductex SCj *fc. 



Hffi2 001-181754 

0. 0 5~0. 3 u mC977— if^-/=7Vif t LTI4, C 
a b o t tt®iw TBLACK PEARLS 13 
0 J , TMonarch 1 20j > 3 D y fc*T > • 77 
— tf'^ttgStcO TRaven 4 5 Oj , TRaven 
4 1 0 J , * — -7ttM<D TTermax Powd 
e r • N - 9 9 1 j t£¥tf&>Z B 

[0 0 8 2] TrnvmiDltm^fotir) , Ti!Jifflli|sf 
©35r#85»ig»h ^hylM ^Tvusjygaj, xvu 

0. l~10 w mtt5»WSL<, 0. 5~5^m 
ti-5«5*sj;»)*f*LV\ T^"9«»¥^ff $(4, ^tt 

«co2p:^i?$(c^LT, i. i~2 o offircfcaroasisp 

SL<. 2~5 O^T'foSCO^J; 9 0S LV\, 
[0 0 8 3] ft*,, *PJJNB#»C*J^T, «*fee*3«fcirF 

i9«f 5 0, 0 0 0 ffiF"CMR|& Lfc»?ffi^K^ 1 cmMPffi 
t? 1 0 ^fflljjfe Lfc t $ CO 5 ffiffi <Dmfe£.<Dif%li&fr b , 
&tbbixZ>h<DX'$>Z> 0 
[0 0 8 4] ^Wicdo^T, ^'tt^Wf^i: LT(4, 

7? hV 5 K, #M/W7ty, 77; K, ^WSe^y 
Kft£*»e>fc.5, ff$*«iiW2~l 00 w m©^7 

^ Ktco— y K=y?? hSrA^fc-f Sfcfelcb, 
*I^[*]©0. 3%Wxf<D-Y>-^m^5 . 0X109 N/ 
m2^_h, L<f4 6. 0X109 N/m 2 W JiT- 2 2 . 

0 x l 09N/m2^Ti&5, *M^f6]»3SS^i«< Lfc 
^ya:^-r/P^7WyUA-^/if y 7 5 Ylhy^i >^^m^^ 
S<0«sa*Li/^ o #^'t4^f*(73*ffiffi^{4, BSttWt 
l4S*tW»ffi!c^3^i--5^<^^ =i— bS£rH£tf-5i§-&\ 

coP-vffi^iJ^L-^-f < jfes. 
[0 0 8 5] #8£tt3c«f*tC(4, Ti>)Ii W^*14Sr 

JitLT(4, «k #y 

A»*iff)ii5 0 m^lstfllco^-et,, coom, so 3 

M, OS0 3 M, P = 0 (OM) 3 , 0-P=0 (O 
M) 2 (M(47K*J©^-, y fc(4T 5 CO 



(13) 



&ffl 2001-181 754 



0. 0 1~0. 0 8 u mt'fcSO*! «fcV\, 

10086] mmmm. t < \znmm9tTa>ixmiz.t3\,* 
tt^faru hyy^yy^y—fctkc^-t^^, 

tb. im&iLnfcb LTii, 1 0 5°C, 3 O^T-W^UK 
mm. o£9 l 0 5°C-C3 0#MgL#tf£Lfc<£>ibC75 

SMxfli^ *sf^[6j-ei. 5%^r, Ji^ft-ci. o%w 

f^ftWiH 10 mm, f$ 3 00 mmCDM;!^^ 6 ttMD/T 
D<fc9#*£g&U 1 0 S^cDSajH^T'S O^f^^SIL 

/^<£>*£] XI 00 (%) LT, * 

[0 0 8 7] *%>W^&^X, ±m<D#M®i3rnte.±.\Z 

- v> a t'coU&frhtetacDminjjfefi'im ^ "bit 

&3cwfc±. id 9 m & l it <d h \zm&m & & 

IBIB*MJfc**S:*:*ffl-t-ao*Si: < Ic*?* LV\ 

gic^ffiL^-^ #9, «&»<D3Sffitt&teT£-B: J S , -t- 
/<£<, ±fSW^^SrW3ai'jifflT^5o 

[0 0 8 8] :ro,t:^j;iW:it 1#MBS4 8-2 

2 6 0 5 ^rUm. WMBB 48-98803 4§-£t«, <&ffl 
Bg 48-99233 -^£$8, WIWBg 61-139929 

fe, £^(c(iT^9JIffl^f4<h^ttM**£^ai^5 2.^ 

[0089] *«M<o«stiE»ttE*i±, mbmrnw-n 

MMb LX— ^(Cffl^lbnTl^-Sa-F e 2 0 3 , Fe 



3 0 4 , T i O s , ^ 7 77^ h- , CaO, S i 0 2 , 
Cr 2 0 3 , a-Al 2 0 3 , SiC, CaC0 3 , B 
aS0 4 , ZnO.MgO, TiC, Z n 

s, M g co 3 , sno 2 ftze>mmmt&&*zi:t;ii 

[0 0 9 0] =>— hS»^^JlCii % at4®w^ 

&mbmm<Dh<D*m.mx*%z>&. tottt, 
w^^jw^ffl*f±, jj—tf^y'yyt^mkftmfem 

*1 0 0fiftg|5('*J-L. iSWl 5~2 0 OSSSPSSi: 

^y y~>T*—bit&yoti:b'<D%iMmzmm lt 

LTIl *uy^DItt'0. 3~1. O^m^t-T 

[0 0 9 1 ] *|g0^O^fe»^#:©Mjg!c^^T(±, 

*ffi(DP-V{ttSrlWST*#5i t fcC, 

SaSr&Sfi, il^6 0°ca±, t < IC8 0°C«±T-2 0 
OtElK'feSro^iV^ ^ffi^Jfi, a^Tl 1 5kN/ 
m^±, i<l:i50k N/m£A±-C4 0 0 k N/mK 
TT'fc5©^ < t< > SfciiSli2 0~7 0 0m/^fc 
5©«sj:v% i:<!c, 8 0 o C^±©Mliagfl 9 0 k 

[0 0 9 2] **W«)«^aE»«Eff:«)»iifitc*iV^ 

fi, fc* 9 i:S£M->— 9 ^1S* 

9<^7) 5 S*H/\ *^c, g^Srofc*. 5~6 0%RHC0 
[0 0 9 3] $^>(C, Kny/T^hffllBt^Sitt 
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-f— /Hcj;5*n.a* s Sf* Li>\, WS^i'— /He i 5 tog 
iCoVNtli, #IWBg6 2- 1 5 0 5 1 9-*§-4^ft, #MBg 
62-172532 M¥ 2- 2 3 5 2 1 

$s * <f Kfl5«i $ nt v * -s . —>\s<Dwmnft\zm v * 3 
34§-S\ *^—j\s<Dmmt LTti, "r—y^nmm. (5 

0~3 0 0m/^) !C*fLT± 2 0 0%W|BHi:-r5W 
L< . £fc*-r— /i— </3#tttt# i: Ltli, 1 0 
-8 0° tt50*W* LV\ 
[0 0 9 4] 

[0 0 9 5] HJgtfiJ 1 

0. 0 7 4^E-/KD58®NR (III ) <t0. 0 0 
m**WJ±&6 0 0 c c©*lci§WLfc 0 r<D5M£^ 
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mW^SrPn^jp LTSiJ^ LfclSfP^fbii 15. O^Wb 
/g,»^^3ii2 19. 6 k A/mffeOit, 

[0099] mmm 3 

0. 1 4 0 ^-/U©5W^gfe (III) tO. 00 2*/K©i 
gg^^"v ; '7A^2 0 0 c c«*|i»)!¥Lfc. ^tDffi^ffi 
TK^ffit tiSUiC. 0. 4 2 */UCD/!KJ£{ t-f- b !J ^ i». £ 2 

0 0 c c rozMdjgftPLfco JilE©^^7K^(C, ±f5 

^fb^^TR^-g-A/fc^tli-e, Jf)l:i50cc c757ki 
0. l^W^^S^iiPLt, **lfcfc*tt*»TSR4: 

0 °C t? 2 BtfflADia^iS L fc (73 *, s 7K?5fe L-Cjfe*!!©* >7 H 
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ft?L7t„ rcD^Sf^TK^^tflSlJlC, 0. 4 2*/MZ>* 
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